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ABSTRACT: Using retroactive disclosures required by Statement of Financial Account- 
ing Standards (SFAS) No. 131, we examine managers’ incentives for withholding seg- 
ment information under SFAS No. 14 and the impact of SFAS No. 131 on analysts’ 
information environment for a sample of firms that previously reported as single- 
segment firms and initiated segment disclosure with SFAS No. 131. We examine this 
set of firms because they likely had the strongest incentives to withhold segment in- 
formation and analysts potentially had the most to gain when these firms were forced 
to begin providing segment disclosures under SFAS No. 131. We find that these firms 
used the latitude in SFAS No. 14 to hide profitable segments operating in less com- 
petitive industries than their primary operations. However, we find no evidence to sug- 
gest that these firms used the latitude in SFAS No. 14 to mask poor performance. In 
contrast, our results suggest that by withholding segment information, these firms al- 
lowed themselves to appear as if they were underperforming their competition when 
this was not the case. Thus, their decision to withhold segment disclosures under SFAS 
No. 14 appears to be motivated by a desire to protect profits in less competitive in- 
dustries. In terms of the impact of SFAS No. 131 on analysts’ information environment, 
our evidence suggests that SFAS No. 131 increased analysts’ reliance on public data, 
but we provide weak evidence to suggest that this shift may have come at the cost of 
a marginal increase in overall uncertainty and squared error in the mean forecast. 
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I. INTRODUCTION 

n June 1997 the Financial Accounting Standards Board (FASB) issued SFAS No. 131, 
[5s about Segments of an Enterprise and Related Information. Effective for 

fiscal periods beginning after December 15, 1997, the standard requires public com- 
panies to provide information about their reportable operating segments as defined for 
internal decision-making, resource allocation, and performance assessment purposes. The 
preceding standard, SFAS No. 14, Financial Reporting for Segments of a Business Enter- 
prise, required disclosure of disaggregated information by business and geographic segment, 
but allowed managers flexibility in identifying their reportable segments. 

In part, SFAS No. 131 was a response to financial analysts’ long-standing complairts 
that SFAS No. 14 allowed too much flexibility in defining reportable operating segments 
and that this flexibility was exploited by some firms to avoid providing segment disclosurss 
(Knutson 1993; AICPA 1994; Pacter 1993). However, those opposed to the standard claimed 
that SFAS No. 131 disclosures would impose competitive costs on firms. This study sheds 
light on these issues by examining managers' motives to withhold information under SFAS 
No. 14 and the impact of SFAS No. 131 disclosures on analysts' information environment. 
We conduct this analysis on a sample of 615 firms that were self-proclaimed single-segment 
firms under SFAS No. 14, but initiated segment reporting under SFAS No. 131. Hereafter, 
we refer to these firms as the "change firms." 

These firms are suited to our research question because, by virtue of their decision to 
withhold industry segment information pre-SFAS No. 131, they utilized the flexibility in 
SFAS No. 14 to the greatest extent possible, presumably because of perceived high disclo- 
sure costs. In addition, if analysts rely on private information in the absence of company- 
generated segment disclosures, the onset of public disclosure could impact analysts’ relative 
reliance on private versus public information sources. If such changes occur, then we expect 
to observe changes in analyst consensus, uncertainty, and forecast error, following the adop- 
tion of SFAS No. 131. 

During the SFAS No. 131 debate, competitive harm was raised as a significant ccst 
associated with segment disclosures. Preparers argued that proprietary information such as 
revenue, pricing, and cost structure information by product line might be inferred fram 
segment disclosures. We investigate this issue by examining whether newly reported seg- 
ments operating in industries distinct from their firm's primary industry operate in com- 
petitive environments different from their firm's primary operations. Of the 615 firms in- 
cluded in our analysis, only 340 firms have at least one newly reported segment operatiag 
in an industry with a three-digit SIC code that differs from their firm's primary SIC code. 
Hereafter, we refer to these segments as “hidden segments" and use this subsample for cur 
competitive environment analysis. 

We compute a weighted average concentration ratio across each of the 340 firms’ hiddan 
segments using segment sales as the weight. We then compare this segment-based concen- 
tration ratio to the concentration ratio for the firms’ primary industries. The median within- 
firm difference is significantly negative (p-value 0.0446).! Since competition decreases as 
concentration ratios increase, this indicates that the hidden segments generally operate in 
less competitive industries than their firm’s primary industry. Moreover, we find the sarne 
result using two alternative measures of competitive environment: the Herfindahl index and 
the Harris (1998) Speed of Profit Adjustment measure. Accordingly, based on these resu.ts 
we conclude that firms used the flexibility afforded them by SFAS No. 14 to hide operations 


! Due to the presence of outlying observations we focus on median values for all of our statistical tests. 
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in less competitive industries. This result confirms that of Harris (1998) who also finds 
managers are less likely to separately disclose operations in less competitive industries, 
using a sample of multi-segment firms and SFAS No. 14 data. 

Managers with operations in less competitive industries may withhold segment infor- 
mation to protect profits, thereby mitigating the proprietary costs of disclosure. However, 
some allege that managers used the flexibility inherent in SFAS No. 14 to conceal poor 
performance. We conduct a variety of tests and find results consistent with firms using the 
flexibility afforded by SFAS No. 14 to mitigate proprietary costs and protect profits in less 
competitive industries rather than to conceal poor performance. 

SFAS No. 131 is unique in that it is the first standard specifically targeted to addressing 
financial analysts’ complaints. To investigate the impact of the new disclosures on analysts’ 
information environment, we develop hypotheses concerning how the increase in public 
disclosure resulting from SFAS No. 131 might affect analysts’ forecasts. We use the Barron 
et al. (1998) model that relates properties of analysts’ information environments to prop- 
erties of their forecasts to develop hypotheses and to estimate the effect of SFAS No. 131 
on analysts’ consensus, overall uncertainty, and squared error in the mean forecast. 

We examine changes between 1997 and 1998 (the year before disclosure) and 1998 
and 1999 (first year of disclosure) in analyst consensus, overall uncertainty, and squared 
error in the mean forecast. We rerun the analysis for a subset of firms with sufficient data 
through 2000 to determine if any observed changes are sustained in the near term. However, 
we lose one-fifth of our sample firms with I/B/E/S data when we move to the longer term, 
weakening the power of this analysis. 

Coincident with the adoption of SFAS No. 131, we document a significant and sustained 
increase in consensus among the change firms’ analysts. Since consensus captures analysts’ 
relative reliance on public information versus the combined set of public and private in- 
formation, an increase in consensus suggests increased reliance on public information. At 
the same time, we find some evidence of an increase in overall uncertainty among the 
change firms’ analysts. These results suggest that analysts abandon a more costly, albeit 
more informative private information set, in favor of a less costly public information set. 
Reliance on this public information set increases consensus while abandoning the richer 
private information set increases uncertainty. However, when we rerun the uncertainty anal- 
ysis for the subset of firms with data through 2000, we find no evidence of a change in 
overall uncertainty coincident with the adoption of SFAS No. 131. Accordingly, the latter 
result is sensitive to the set of firms examined. 

In computing the mean forecast, the process of averaging across analysts’ forecasts 
mitigates the impact of error in analysts’ private information sets since this source of er- 
ror is idiosyncratic. However, the process of averaging does not mitigate the impact of error 
in the analysts’ public information set as this source of error is common to all analysts 
(Barron et al. 1998). As a result, it is possible for the magnitude of the error in the mean 
forecast to increase with increased reliance on public information. Coincident with the 
adoption of SFAS No. 131, we document a significant increase in the magnitude of the 
error in the mean forecast. However, when we rerun the analysis for the subset of firms 
with data through 2000, we find no evidence of a change in the magnitude of the error in 
the mean forecast coincident with the adoption of SFAS No. 131. Accordingly, this result 
is sensitive to the set of firms examined. 

Section II provides a brief description of the evolution of SFAS No. 131 and outlines 
our research questions in the context of related research. Section HI describes our empirical 
proxies, while Section IV lays out our sample selection procedures and provides descriptive 
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statistics. Section V presents the results of our analyses. Finally, Section VI provides a brief 
summary and conclusions. 


IL BACKGROUND AND HYPOTHESES DEVELOPMENT 
SFAS No. 131 and SFAS No. 14 


Prior research shows that the industry segment disclosures furnished by firms in com- 
pliance with SFAS No. 14 enhanced security valuation (Kinney 1971; Collins and Simonds 
1979; Tse 1989) and improved analysts’ earnings forecasts (Kinney 1971; Collins 1976; 
Baldwin 1984; Swaminathan 1991). This literature suggests that the information provided 
in compliance with SFAS No. 14 was useful to the capital markets. Even so, financial 
analysts and other users of financial reports maintain that SFAS No. 14 was inadequate in 
several respects (Knutson 1993). First, although encouraged, quarterly disclosure of segment 
information was not required under SFAS No. 14. The Association for Investment Man- 
agement and Research (AIMR) and the American Institute of Certified Public Accountants 
(AICPA) claimed that quarterly disclosure of segment information was one of the most 
important improvements needed (Knutson 1993; AICPA 1994). Evidence in Botosan and 
Harris (2000) disputes the severity of this problem, however. They find that more than 60 
percent of their sample firms disclosed quarterly segment data on a voluntary basis prior 
to 1987. Thus, analysts' complaints may have stemmed from extremely poor disclosures 
by a minority of firms. Other improvements requested by users included (1) a greater 
number of segments for some enterprises, (2) more information about segments, (3) a 
segment breakdown that corresponds with internal management reports, and (4) consistency 
of segment information with information provided in other parts of the annual report. 

SFAS No. 131 was implemented to rectify these perceived inadequacies of SFAS No. 
14. Specifically, SFAS No. 13] requires interim reporting of segment information. In ad- 
dition, firms must identify industry segments for external reporting purposes in the same 
manner that management views operating segments for internal decision-making purposes. 
Also, firms are required to disclose information about each reportable segment that 1s similar 
to the information available to internal decision makers. Thus, firms may now choose their 
own definition of segment profit regardless of whether it is consistent with generally ac- 
cepted accounting principles. As discussed below, this particular attribute of SFAS No. 131 
complicates the analysis of segment-level profitability. 


Related Literature 

This paper examines managers' motives for withholding segment information under 
SFAS No. 14 and the impact of SFAS No. 131 disclosures on analysts’ information envi- 
ronment. In this respect, it adds to a growing body of research that uses firms’ segment 
reporting choices as a setting in which to address questions related to the costs and benefits 
of voluntary and mandatory disclosures. For example, Harris (1998) provides empirical 
evidence that competition affects managers’ segment disclosure choices. Piotroski (1999) 
documents an association between voluntary increases in the number of reportable segments 
and capital market benefits. Finally, Botosan and Harris (2000) find that firms are more 
likely to voluntarily increase the frequency of their segment disclosures following declines 
in market liquidity and analyst consensus, presumably to mitigate increased information 
asymmetry among market participants. Each of these studies uses SFAS No. 14 data. 

More recently several studies investigate questions pertaining to segment reporting un- 
der SFAS No. 131. Herrmann and Thomas (2000) examine the reporting behavior of a 
sample of firms drawn from the largest of the Fortune 500 following the advent of SFAS 
No. 131. They conclude that SFAS No. 131 improved segment reporting based on an 
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assessment of changes in the number of reportable segments and the consistency between 
segment disclosures and the rest of the annual report. Street et al. (2000) find similar 
improvements for a sample of Global 1000 firms. In addition, 49 percent of the firms in 
their sample that reported no segment data under SFAS No. 14 initiated segment disclosures 
under SFAS No. 131. Both of these studies focus on how SFAS No. 131 impacted the 
segment disclosures firms provide; neither investigates managers' motives to withhold seg- 
ment information or the impact of SFAS No. 131 adoption on analysts’ information 
environment. 

Existing studies examining the effect of SFAS No. 131 on the information environment 
include Berger and Hann (2003) (hereafter BH) and Venkataraman (2001). BH compare 
industry-based forecasts of revenue and earnings using SFAS No. 14 data, to forecasts 
using retroactively disclosed SFAS No. 131 data, in order to measure the new information 
provided by SFAS No. 131 disclosures. They find that differences in these forecasts are 
associated with analysts' forecasts and stock prices suggesting that analysts and market 
participants had access to some of the SFAS No. 131 data before it was reported. This is 
consistent with analysts and market participants relying on private sources of information 
for these data, in the absence of SFAS No. 131 disclosures. 

At the same time, consistent with SFAS No. 131 providing new information, BH doc- 
ument a decline in analysts' forecast errors coincident with the adoption of SFAS No. 131. 
We also examine changes in forecast errors coincident with the adoption of SFAS No. 
131, but in contrast to BH, we limit our sample to firms that initiated segment disclosure 
under SFAS No. 131. This may explain why our results differ. 

Finally, BH provide evidence that SFAS No. 131 improved monitoring. They find that, 
relative to multi-segment firms, firms initiating segment disclosure under the new standard 
had a smaller diversification discount pre-SFAS No. 131, and higher discount post-SFAS 
No. 131. They conclude “the new standard is effective in inducing diversified firms to 
reveal previously ‘hidden’ information about the firm's diversification strategy and its re- 
source transfers across segments" (BH 2003, 212). 

Venkataraman (2001) uses the Barron et al. (1998) model to estimate the precision of 
public and private information and finds that the precision of public information and overall 
precision of information increased for firms that changed the number of segments they 
disclosed post-SFAS No. 131. In contrast, our analysis focuses on changes in analysts’ 
relative reliance on public versus private information following the adoption of SFAS No. 
131. Moreover, our sample is limited to firms initiating segment disclosures under SFAS 
No. 131, whereas the Venkataraman (2001) sample is not. In addition, Venkataraman (2001) 
does not investigate managers' motives to withhold segment information. 

In summary, the research conducted to date indicates that the adoption of SFAS No. 
131 resulted in a finer partitioning of firms' operating activities, a reduction in analyst 
forecast errors, and improved monitoring. Moreover, the extant evidence suggests that some 
of the information disclosed under SFAS No. 131 was obtainable prior to the requirement 
to disclose and that the precision of analysts’ public and overall information set increased 
following SFAS No. 131. 

We extend this research in several respects. First, we focus on firms that initiated 
segment disclosures in response to SFAS No. 131. This sample of firms is particularly 
interesting because the managers of these firms took maximum advantage of the flexibility 
inherent in SFAS No. 14 in defining their segments in order to avoid providing segment 
disclosures altogether. In contrast, much of the prior research employs samples more 
broadly defined to include firms whose segment disclosures changed following SFAS No. 
131. Second, for our sample of initiating firms we examine both managers' motives for 
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choosing to withhold segment disclosures prior to SFAS No. 131 and the impact of the 
initiation of disclosure on aspects of analysts’ information environment not examined in 
prior research. 


Research Questions 


Our first set of research questions focus on managers' motives for withholding segment 
information under SFAS No. 14. Hayes and Lundholm's (1996) model of managers' vol- 
untary decisions to report segment data predicts that managers protect excess profits from 
being diminished by competitors through nondisclosure. This implies less disclosure in less 
competitive industries if excess profits (ie. monopoly profits) are more likely in such 
industries and if these profits are protected by nondisclosure. Using SFAS No. 14 data, 
Harris (1998) finds that, when choosing among operations in different industries, managers 
are less likely to disclose operations in less competitive industries, consistent with abnormal 
profits being more prevalent there and with disclosure costs, on average, being correspond- 
ingly higher. Since theoretical evidence suggests that managers mitigate competitive costs 
through nondisclosure and existing empirical evidence suggests such competitive costs are 
higher in less competitive industries, we use the retroactive data that became available 
following the adoption of SFAS No. 131 to test the following hypothesis (all hypotheses 
are stated in alternate form): 


H1: The segment operations that firms concealed under SFAS No. 14 tended to operate 
in less competitive industries than the firm's primary industry. 


The Hayes and Lundholm (1996) theory suggests that managers hide certain segments 
to protect profits. However, analysts and others complained that managers abused the lati- 
tude in SFAS No. 14 to conceal poor performance. Accordingly, we examine the following 
nondirectional hypothesis related to firm profit performance: 


H2: The profit performance of firms that concealed segments under SFAS No. 14 was 
different from other firms in their industries. 


Our second set of research questions concerns the effect of SFAS No. 131 on analysts' 
information environment. We use the Barron et al. (1998) model, which relates unobservable 
properties of analysts' information environments (e.g., overall uncertainty and consensus) 
to observable properties of their forecasts including forecast dispersion, squared error in 
the mean forecast, and the number of forecasts. 

Barron et al. (1998) assume that analysts observe a public signal that is common to all 
analysts and a private signal that is unique to each individual analyst. They also assume 
that analysts' forecasts are unbiased and based only on their public and private signals. In 
this setting, Barron et al. (1998) demonstrate that analysts’ overall uncertainty (V) is com- 
prised of common uncertainty (C) arising from analysts' reliance on the public signal and 
idiosyncratic uncertainty (D) arising from each analyst's reliance on his or her private 
signal. This relationship is captured by Equation (1): 


V=C+D. (1) 


Analyst consensus (p) is the ratio of common uncertainty to overall uncertainty. It 
captures analysts’ relative reliance on public versus private information by measuring the 
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proportion of total uncertainty that is common across analysts due to analysts' reliance on 
public information. This relationship is captured by Equation (2): 


p = C/V. (2) 


Finally, squared error in the mean forecast (SE) fully reflects common uncertainty, but 
reflects only a fraction of idiosyncratic uncertainty. This result obtains because the process 
of averaging across N analyst forecasts has no effect on common uncertainty, but because 
uncertainty arising from analysts' reliance on private information is idiosyncratic, the effect 
of this uncertainty is diversified away in the mean forecast. This relationship is captured 
by Equation (3): 


SE = C + DIN. (3) 


With the passage of SFAS No. 131 additional segment information became publicly 
available. Segment disclosures are considered by financial analysts to be vital to their work 
(Knutson 1993). In addition, SFAS No. 131 specifically targeted analysts' complaints about 
the prior standard. Accordingly, we expect analysts to reduce their reliance on costly private 
information, choosing instead to employ the public information made available with the 
introduction of SFAS No. 131. Consequently we examine the following hypothesis, which 
predicts an increase in consensus post-SFAS No. 131: 


H3: There is a significant increase in analysts' forecast consensus following the intro- 
duction of SFAS No. 131 disclosures. 


While the Barron et al. (1998) model formalizes the definition of overall uncertainty, 
it does not predict the effect of SFAS No. 131 on overall uncertainty. In our setting, analysts 
are likely to abandon more costly private information in favor of less costly public infor- 
mation. To the extent these information sets vary in informativeness two outcomes are 
possible. If the public information set is more informative than the private information 
previously obtained, overall uncertainty will decline. Alternatively, if the public informa- 
tion set is less informative, uncertainty may increase. Accordingly, we examine the follow- 
ing nondirectional hypotheses pertaining to overall uncertainty: 


H4: There is a change in the level of analysts’ overall uncertainty following the intro- 
duction of SFAS No. 131 disclosures. 


Finally, because squared error in the mean forecast fully reflects common uncertainty, 
but only partially reflects idiosyncratic uncertainty, the impact of SFAS No. 131 on squared 
error in the mean forecast is not clear. If analysts reduce their reliance on costly private 
information in light of the availability of SFAS No. 131 disclosures, then the diversification 
effect associated with private information is sacrificed. If the SFAS No. 131 information is 
sufficiently precise to offset this loss, then squared error in the mean forecast may decline; 
if not, then it may increase. Consequently, we test the following nondirectional hypothesis 
pertaining to the impact of SFAS No. 131 adoption on squared error in the mean forecast: 


H5: There is a change in the squared error in the mean forecast following the intro- 
duction of SFAS No. 131 disclosures. 
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HI. RESEARCH DESIGN AND EMPIRICAL PROXIES 
Proprietary Costs 

We provide evidence on managers’ motives to withhold segment information under 
SFAS No. 14 by examining the competitive environment of the change firms’ hidden seg- 
ments. We define industry in terms of the three-digit SIC assigned by Compustat and we 
use four-firm concentration ratios to measure competitive environment in our primary tests. 
We compute four-firm concentration ratios by taking the ratio of the sum of sales for the 
four largest firms in an industry to total industry sales. Our computations incorporate all 
firms included on the Compustat PST, Full Coverage, and Research tapes. As the market 
share held by the four largest firms increases, competition decreases; thus, concentration 
ratios are inversely related to the level of competition. 

In supplementary analysis we use the Herfindahl index and the Harris (1998) Speed 
of Profit Adjustment metric to measure competitive environment. We estimate the Her- 
findahl index by summing the squared market share of all firms in an industry. The 
Herfindahl index is similar to the four-firm concentration ratio in that as it increases com- 
petition decreases. However, the Herfindahl index includes all firms in an industry not just 
the largest four. 

We estimate Harris' measure of the speed of positive abnormal profit adjustment with 
the following regression: 


X as Bo; T B, LL) + BD Xi- + ej (4) 
where: 


the difference between firm i’s return on assets and the mean return on assets for its 
industry, j, in year tz; 

D, = lif Xj, , is less than or equal to 0, and 0 otherwise; and 

D , is greater than 0, and 0 otherwise. 


X 


ijt 


1 if X; 


p yt- 


Equation (4) is estimated separately for each three-digit SIC using pooled cross- 
sectional time-series data for all firms in each industry. The coefficient B, reflects the 
persistence of return on assets above the mean in industry j. À significant positive coefficient 
indicates that firms earning above average profit rates are able to maintain this profit ad- 
vantage over time; suggesting less competition. 

Concentration ratios and the speed of profit adjustment reflect different aspects of com- 
petition. Both the four-firm concentration ratio and Herfindahl index reflect market share 
competition among firms within a single year. The speed of profit adjustment reflects com- 
petition for abnormal profits over time, regardless of firm size. Note that this measure is 
capable of capturing competition among a few large firms in a concentrated industry while 
the concentration ratios are not. 

For the 340 firms that report segments in industries that differ from their primary 
industries (i.e., firms with hidden segments), we aggregate concentration ratios across the 
firms' hidden segments by computing a weighted average concentration ratio using segment 
size (segment sales) as the weights. We compare the concentration ratio for the firms' 
primary industries to the segment-based ratio to determine whether the hidden segments 
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operated in more or less competitive industries than the firms’ primary industries.* Evidence 
that the firm’s hidden segments operate in less competitive industries is consistent with H1. 


Firm Performance 


Under SFAS No. 131 firms are allowed to define segment profit for external reporting 
in terms of the internal amounts used by corporate executives to evaluate segment profit- 
ability. As a result, many different definitions of profit appear in firms’ SFAS No. 131 
disclosures and in many instances it is extremely difficult to identify the definition of profit 
employed by a firm in preparing its segment disclosures.* Indeed, many of the concerns 
expressed by academics, regulators, and the business community in relation to “pro forma 
earnings" are equally applicable to the segment profit disclosures provided under SFAS 
No. 131. Moreover, many firms do not allocate selling, general, and administrative (SG&A) 
expenses to their segments producing unrealistically high profit margins at the segment 
level. 

The multitude of profit definitions employed by firms and the ensuing difficulty we had 
identifying each firm’s profit definition, combined with the bias induced by firms’ decisions 
not to allocate SG&A expenses to their segments, make it difficult for us to assess profit- 
ability using reported segment profits. Accordingly, we employ segment sales and industry 
profit margins in our profit analysis as described below. 

We undertake several comparisons to provide evidence on firm performance in the final 
fiscal years of SFAS No. 14 (1996 and 1997) and first fiscal year of SFAS No. 131 (1998). 
First, we assess the change firms’ profit performance relative to a set of single-segment 
firms matched by three-digit SIC code, which continue to report as single-segment firms 
following the adoption of SFAS No. 131. Hereafter we refer to these firms as “‘no-change”’ 
firms. This comparison is relevant, because the change firms pooled with the no-change 
firms prior to SFAS No. 131 by virtue of the change firms’ decision to withhold industry 
segment information. The no-change firms tend to be substantially smaller than the change 
firms, however, raising the possibility that differences in firm size confound our results. To 
address this issue, our second comparison assesses each change firm’s profit performance 
relative to a firm matched by three-digit SIC code and sales. While the match firms are 
similar to the change firms in terms of size, they are fundamentally different in that the 
match firms did not use the flexibility afforded by SFAS No. 14 to the same extent as the 
change firms, perhaps because the nature of their operations did not afford them the flex- 
ibility to do so. Since both comparisons bring different advantages and disadvantages to 
bear, we believe that both are incrementally informative. 

We examine the profitability of the change firms at both the firm-level and segment- 
level. We begin by assessing firm performance at the firm-level using benchmark measures 
of industry performance that were observable by market participants in real time. These 
comparisons assess how the change firms’ profitability differs from that of other firms 
operating in the change firms’ primary industries. The “other” firms used in this analysis 
are either the no-change firms or the match firm, but regardless, we estimate expected firm- 
level profit for the change firms by multiplying firm sales by an estimated industry net 


? For example, InfoUSA's firm SIC is 7374; under the new standard they report segments in SICs 7331 and 7374. 
Thus, we compare the four-firm concentration ratio for the firm's primary industry, SIC 737, to the concentration 
ratio for SIC 733 (in this case, the weight is 1.0). 

We identified the following six profit definitions for our sample firms: earnings before interest and tax (57 
percent), earnings before tax (12 percent), net income (12 percent), gross profit (11 percent), earnings before 
interest taxes, depreciation and/or amortization (5 percent), and earnings before discontinued operations and/ 
or extraordinary items (3 percent). However, even these definitions were inconsistent across firms. 
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profit margin. For the analysis involving the no-change firms, our estimated industry net 
profit margin is the median net profit margin of the no-change firms, but for the analysis 
involving the match firm, we use the match firm's net profit margin. Finally, we estimate 
the change firms’ unexpected profits, our test statistic, by taking the difference between the 
firms' reported and expected profits and scaling by their reported profits. These procedures 
produce two test statistics: one involving a comparison between the change and the median 
no-change firm, and the other involving a comparison between the change firms and their 
match firm. | 

We also assess firm performance at the segment-level using benchmark measures of 
industry performance that were not observable by market participants in real time. Instead, 
these benchmark measures would have been observable only if the firm had provided seg- 
ment disclosures. These comparisons assess how the change firms' profitability differs from 
that of other firms operating in the change firms’ segments’ industries. For purposes of this 
analysis we estimate expected segment-level profit for each of the change firms' segments 
by multiplying segment sales by the estimated industry net profit margin applicable to each 
segment. For purposes of the analysis involving the no-change firms, our estimated industry 
net profit margin is the median net profit margin of the no-change firms operating in the 
same three-digit SIC codes as the segments. For purposes of the analysis involving the 
match firm, our estimated industry net profit margin is the net profit margin of a match 
firm matched at the segment level on the basis of three-digit SIC code and sales.* Finally, 
we sum the segment-level expected profits to arrive at firm-level expected profits and com- 
pute firm-level unexpected profits, our test statistic, by taking the difference between the 
firms' reported and expected profits and scaling by their reported profits. This procedure 
produces two additional test statistics, one involving the no-change firms and the other 
involving the match firms. 

On the one hand, finding that the change firms are less profitable than their competitors 
using the observable, firm-level benchmark, but are more profitable using the unobservable, 
segment-level benchmark is consistent with firms using the flexibility in SFAS No. 14 to 
conceal segment details that could be used by competitors to the detriment of the firm. 
Such a conclusion is also supported if we find that the change firms are more profitable 
than their competitors using both the observable and unobservable benchmarks. On the 
other hand, finding that the change firms are more profitable than their competitors, using 
the observable firm-level benchmark, but are less profitable using the unobservable segment- 
level benchmark, is consistent with firms using the flexibility in SFAS No. 14 to conceal 
poor performance. Such a conclusion is also supported if we find that the change firms 
appear less profitable than their competition using both the observable and unobservable 
benchmarks. 


Consensus, Uncertainty, and Squared Error in the Mean Forecast 


As stated in the hypothesis section of the paper, the Barron et al. (1998) model clarifies 
the relation between certain properties of analysts’ information environment (overall un- 
certainty, V, and consensus, p) and properties of analysts' forecasts (forecast dispersion, D, 
squared error in the mean forecast, SE, and the number of forecasts, N). Using the relations 
describe by Equations (1) through (3) presented in the hypothesis section, Barron et al. 


4 Prior to performing the match we combine the sales of segments with the same three-digit SIC code. We identify 
the match firms based on the closest match to the combined sales figure and in so doing intentionally bias the 
matching process toward larger firms, thereby mitigating concerns of small-firm bias in the segment-level 
analysis. 
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(1998) express observable D and SE in terms of unobservable V and p. Barron et al. (1998) 
then reverse these expressions to specify unobservable V and p in terms of observable D, 
SE, and N, yielding the following equations, which we use to estimate V and p: 


1 
v-(1- X) «se (5) 
SE - = 
pores (6) 
( me 5) + SE 


where: 


V = overall uncertainty; 
D = forecast dispersion, measured as the sample variance of the individual forecasts; 
SE = squared error in the mean forecast, measured as the difference between earnings per 
share and the mean forecast, i.e., (EPS — mean forecast); 
p = analyst consensus; and 
N = number of forecasts. 


Using I/B/E/S one-quarter-ahead forecasts of quarterly earnings issued prior to each 
quarterly earnings announcement, we compute consensus, overall uncertainty, and squared 
error in the mean forecasts for each quarter beginning with January 1, 1997 and ending on 
December 31, 2000. We retain only the most recent forecast for each analyst for each 
quarter. We average the quarterly values of consensus, overall uncertainty, and squared 
error in the mean forecast across the four quarters within each year to arrive at average 
estimates for each firm year. 


IV. SAMPLE SELECTION AND DESCRIPTION 
Sample Selection 


We begin our sample selection with the 5,114 firms reporting as single-segment firms 
in their 1996 annual report. We eliminate non-December year-end firms for consistency and 
to ease data collection because we hand-collect segment data for 1996 through 1998. Com- 
pustat does not report the 1996 and 1997 retroactive segment data the change firms dis- 
closed in their 1998 financial statements. Accordingly, we hand-collect this segment data 
from the sample firms' 10-Ks and assign Compustat's 1998 segment SIC codes to the 1996 
and 1997 retroactive segment data. 

We examined footnote disclosures for each change firm to verify that SFAS No. 131 
is the reason for initiating segment disclosure. We also compared the sum of our hand- 
collected segment sales data to consolidated sales data reported on Compustat. Due to 
concerns about data quality, we eliminated 16 firms for which the difference between these 
sales figures exceeds 10 percent. Also excluded from our final sample are firms whose SIC 
code places them in the banking, insurance, or utility industries. We exclude these firms 
because their disclosure behavior may be influenced by regulatory requirements. 

Our final sample consists of 615, December year-end, change firms for which a 1998 
10-K could be located and for which all other necessary data were available. For comparison 
purposes, we also identified 1,945 December year-end, no-change firms that report as 
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single-segment firms before and after SFAS No. 131 and 615 match firms matched to the 
sample firms based on three-digit SIC code and sales. Since our profitability analysis in- 
volves comparisons at the segment-level as well as the firm-level, we also identify match 
firms for the segments based on segment three-digit SIC code and segment sales summed 
across segments with the same three-digit SIC code. 

The sample firms operate in a wide variety of industries. Based on the firms' primary 
two-digit SIC codes, the most populated industry for the change and no-change firms 1s 
73, which is business services. SIC 73 comprises 18.05 percent of the change firms and 
14.81 percent of the no-change firms. In all, 41 two-digit SIC codes are represented in our 
final sample of change firms. Thus, our results are unlikely to be driven by any particular 
industry. 

Consistent with findings in prior research, about 30 percent of the December year-end 
. firms claiming single-segment status in 1996 began disclosing segment information under 
SFAS No. 131 (Berger and Hann 2003; Herrmann and Thomas 2000; Street et al. 2000). 
Thus, it appears that SFAS No. 131 has been effective in achieving the FASB's goal of 
increasing the number of reportable segments. 


Sample Description 


Descriptive statistics for the year ended 1998 are reported in Table 1. Panel A provides 
descriptive statistics pertaining to the number of segments reported by the change and match 
firms, and total sales and profit margin (earnings before extraordinary items/sales) for all 
three groups of firms. As shown, the mean (median) number of segments reported by firms 
forced to initiate segment disclosure with the adoption of SFAS No. 131 is 2.9 (3.0). By 
comparison, the number of segments reported by the match firms, most of which provided 
segment disclosures under SFAS No. 14, is slightly higher on average (3.2), but slightly 
lower at the median (2.0). 

The median change firm has total sales of approximately $177 million in 1998. By 
construction, the median match firm's sales are close, albeit somewhat smaller, at $166 
million. On a firm-by-firm basis (not tabled) the difference between the sales of each change 
firm and its match is approximately 3 percent of change firm sales at the mean, and 0.2 
percent of change firm sales at the median. While these differences are statistically different 
from zero, economically the match on sales is quite close. In contrast, the no-change firm 
sample is comprised of relatively small firms. Median total sales of $55 million for the no- 
change sample is significantly less than the corresponding figure for the change firms. 

Firm-level profit margin for the median change firms is 2.5 percent, whereas the cor- 
responding figures for the match and no-change firms are 3.4 percent and 1.0 percent, 
respectively. À tail of observations with extremely negative profit margins characterizes all 
three samples. Due to the existence of these outlying observations our subsequent statistical 
analyses focus on tests of median values. 

Table 1, Panel B describes the nature of the change firms' newly revealed segments. 
The mean (median) proportion of all newly disclosed segments operating in the same 
industry as the firm's primary industry is 72.98 percent (75.00 percent). This is consistent 
with the change firms claiming to operate in only one industry prior to SFAS No. 131. 
However, 340, or 55 percent, of the 615 change firms report segments in industries different 
from their firm's primary industry. Consistent with analysts' complaints, the mean (median) 
proportion of firm sales accounted for by these segments is 31.22 percent (23.45 percent). 
Since SFAS No. 14 required segment disclosure of operations that accounted for 10 percent 
or more of sales, assets, or profits, this evidence suggests these firms abused the “latitude” 
in the standard to avoid disclosure. 
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TABLE 1 
Descriptive Statistics for 1998 
Panel A: Firm-Level Descriptive Statistics 
Percentile Standard 
Variable? — — Mean — 170 25% — 5090 7575 — 99% _ Deviation 
Number of segments 
Change firms? 2.90 2.00 2.00 3.00 3.00 6.00 1.00 
Match firms? 3.18 1.00 2.00 2.00 4.00 12.00 2.17 
Total sales 
Change firms 1242.33 1.45 54.76 176.67 669.61 26273.00 4924.00 
Match firms 913.50 142 52.98 165.92 605.88 8875.00 3506.00 
No-change firms? 428.99 0.08 12.20 55.40 217.49 8814.27 1728.00 
Profit margin 
Change firms —0.218  —6.679  —0.041 0.025 0.072 0.400 1.438 
Match firms —0.147 . —3.306 —0.042 0.034 0.078 0.489 1.017 
No-change firms -7.272 -53.029 -0.378 0.010 0.079 0.950 156.012 
Panel B: Nature of Revealed Segments 
Mean Median 
Proportion of segments with same three-digit SIC as the firm's primary SIC 72.9896 75.00% 
Proportion of firm sales accounted for by segments with a three-digit SIC 31.22% 23.45% 
different from the firm’s primary SIC, n = 340 
Panel C: Number of Segments Reported 
Change Firms Match Firms 
EU % + % 
One 0 0.0 96 16.2 
Two 260 42.3 212 35.8 
Three 220 35.8 83 14.0 
Four 87 14.1 83 14.0 
Five 32 5.2 45 7.6 
Six 15 2.4 28 4.7 
Seven 1 0.2 21 3.6 
Eight or more _ 0 0.0 _24 4.1 
Total firms 615 100.0 592 100.0 


— 


a Number of segments is the number of segments reported by the firm in 1998. Total sales are the dollar amount 
reported by the firm in its 1998 financial statements stated in millions of dollars. Profit margin is earnings 
before extraordinary items for the year ended 1998 scaled by total sales at the end of 1998. 

b The change firm sample consists of 615 firms that reported as single-segments firms before the adoption of 
SFAS No. 131 and multi-segment firms after the adoption of SFAS No. 131. 

° The match firm sample consists of 615 firms matched to the change firms on the basis of three-digit SIC code 
and sales. Twenty-three of these firms are not included on the Compustat Segment tape. As a result, the 
number of segment statistic quoted above is based on 592 observations. 

d The no-change firm sample consists of 1,945 firms that reported as single-segment firms before and after the 
adoption of SFAS No. 131. 
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Table 1, Panel C reports the distribution of the number of new segments reported by 
the change firms and the number of segments reported by the match firms. The majority 
of the change firms, 42.3 percent, report only two segments. However a substantial pro- 
portion, 35.8 percent, reports three segments and 14.1 percent report four segments. Again 
this is consistent with some of the change firms abusing the flexibility allowed under SFAS 
No. 14 to provide significantly less disclosure than under SFAS No. 131. Less than 8 percent 
of the change firms report more than four segments. In contrast, at one extreme, 16 per- 
cent of the match firm sample consists of single-segment firms, while at the other extreme, 
20 percent of the match firms report more than four segments. 


V. EMPIRICAL RESULTS 
Competitive Environment and Profit Performance 


Table 2, Panel A suggests that the change firms’ hidden segments cperate in less com- 
petitive industries than their primary industries. For firms with hidden segments, n = 340, 
the mean (median) difference between the concentration ratio of the firms’ primary indus- 
tries and the weighted average concentration ratio of the hidden segments’ industries is 
—0.006 (—0.012) with p-values of 0.67 (0.04). Since a smaller concentration ratio implies 
a more competitive environment, a negative value indicates that the firms’ hidden segments 
operate in less competitive industries than the firms’ primary industries. Although only 
significant at the median, the difference in firm and weighted average segment concentration 
ratios is negative for 56 percent of the firms indicating that for a majority of the firms their 
hidden segments operate in less competitive industries. 

In supplementary analysis, not included in the tables, we examine two alternative mea- 
sures of competitive environment: the Herfindahl ratio and the Harris (1998) Speed of Profit 
Adjustment (SPA) measure. The results obtained with the Herfindahl ratio are quite similar 
to those reported in the table. The change firms’ hidden segments operate in less competitive 
industries than their firms’ primary industries, but this result is significant only at the median 
(p-value 0.045). Stronger evidence consistent with H1 is documented with the SPA measure, 
however. Using this measure the hidden segments operate in less competitive industries 
than their firms’ primary industries and this result is highly significant at both the mean 
and median (p-values of 0.0001 for both). Accordingly, based on the results of these three 
sets of analyses we conclude that firms withholding segment disclosures under SFAS No. 
14 hid operations in less competitive industries, consistent with H1. 

Panel B of Table 2 documents the results of our firm-level assessment of the profit 
performance of the change firms relative to the no-change and match firms. Recall that this 
benchmark would have been observable in real time. At the median, we find that the change 
firms' reported profits are significantly greater than the benchmark profits implied by the 
no-change firms' net profit margins, in all three years. However, we also find that the change 
firms’ reported profits are significantly less at the median than the benchmark profits implied 
by the size and industry match firms’ net profit margins, in all three years. 

Panel C of Table 2 documents the results of our segment-level assessment of profit 
performance. Recall, that for this analysis we compute a benchmark measure of expected 
profit that could have been computed only if the firms had provided segment disclosures. 
At the median, we find that the change firms' reported profits are significantly greater than 
the expected profits implied by the net profit margins of the no-change firms operating in 
same industries as the change firms' segments. In addition, we find no difference between 
the change firms' profits and the expected profits implied by the net profit margins of the 
match firms operating in the same industries as the change firms segments. 
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Taken together, the results presented in Panels B and C of Table 2 suggest the following 
with respect to H2. First, it is clear from the analysis involving the match firms that by 
withholding segment disclosures, the change firms allowed themselves to appear as if they 
were underperforming their competition, when this was not the case. Moreover, relative to 
both the pre-SFAS No. 131 observable and unobservable benchmarks, the change firms 
outperformed the no-change firms in their industries in all three years. In neither case is 
the evidence consistent with the change firms withholding segment disclosures to hide poor 
performance. Finally, in supplementary analyses we re-analyze the data including only the 
340 firms with hidden segments. The results of these analyses (not included in the tables) 
produce even stronger results consistent the conclusions drawn from Table 2, Panels B 
and C. 

Overall, the results in Table 2 pertaining to both the competitive environment analysis 
and the profitability analysis, reveal a consistent and compelling story. That 1s, the change 
firms were motivated to exploit the flexibility inherent in SFAS No. 14 to protect profits 
from competitors, not to hide poor performance from the capital market. These results are 
consistent with abnormal profits being more likely, on average, in less competitive indus- 
tries, and managers of firms that earn excess profits facing higher proprietary disclosure 
costs. 


Effect on Financial Analysts 


Table 3, Panel A presents the results of our analysis of changes in consensus, overall 
uncertainty, and error in the mean forecast for the change firms with forecast data on 
I/B/E/S. For comparison, Panel B presents the same information for the no-change firms 
with I/B/E/S data. For each variable we present both the value of the variable for the year 
and the change in its value from the preceding year. 

We test our hypotheses pertaining to the changes in analysts' information environment 
in two ways. First, we compute within-firm year-to-year changes in consensus, overall 
uncertainty, and squared error in the mean forecast; p-values for differences from zero are 
reported in parentheses. Second, we compare the change experienced by the change firms 
to that experienced by the no-change firms; p-values for differences between groups are 
reported in square brackets. This latter comparison is conducted to control for changes in 
analysts' information environment unrelated to the adoption of SFAS No. 131, but if the 
initiation of segment disclosure by the change firms impacts the information environment 
of the no-change firms through information spillover effects, this analysis understates the 
effect of SFAS No. 131 on analysts' information environment. 

We present results for two time horizons. The first incorporates levels and changes in 
analyst forecast properties for: (1) the year before segment data became available, i.e., 
between 1997 and 1998, and (2) the first year with segment data available, 1.e., between 
1998 and 1999. There are 327 change firms with sufficient I/B/E/S data to perform these 
computations. The second extends the time horizon to include the second year with segment 
data available, i.e., between 1999 and 2000. Fewer firms have I/B/E/S data for all years 
1997—2000, reducing our sample size for the change firms to 258.° This latter analysis 
allows us to assess whether any changes in the forecast properties observed between 1998 
and 1999 reverse in 2000, but at the cost of a reduced level of statistical power. Due to 
additional reductions in sample size, we do not extend our analysis beyond 2000. 


5 The sample size declines by similar amounts for both the change and no-change firms, 21 percent and 19 
percent, respectively, when we require four consecutive years of I/B/E/S data. Accordingly, we do not believe 
this decline is indicative of any bias in the change sample. 
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We document a significant increase in analyst forecast consensus for the change firms 
coincident with SFAS No. 131. As expected, between 1997 and 1998 (the year prior to the 
onset of disclosure) the mean change in consensus is not statistically significant. However, 
between 1998 and 1999 (the initial year of disclosure) consensus increases 0.051 (p-value 
= 0.027) from 0.553 to 0.605. In contrast, changes in consensus are not statistically sig- 
nificant for either year for the no-change firms (see Panel B of Table 3), even with a 60 
percent larger sample size. The t-tests comparing the two groups indicate that the increase 
in consensus experienced by the change firms is statistically greater than the change in 
consensus experienced by the no-change firms (p-value of 0.028). Using a reduced sample 
of firms with forecasts in all four years from 1997 to 2000, we show that the increase in 
analyst forecast consensus is sustained through 2000 (the year following initial disclosure). 
Specifically, this subsample experiences a significant increase in consensus from 1998 
to 1999 (p-value of 0.026), but an insignificant change in consensus both the year prior to 
initial disclosure, and the year after. Since consensus captures the amount of common 
information relative to total information impounded in analysts' forecasts, this increase 
suggests greater reliance on public information, consistent with H3. Overall, these results 
indicate that analysts responded to the change in their information environment by increas- 
ing their reliance on the public information that became available under SFAS No. 131. 

Table 3, Panels A and B document mixed results from our analysis of changes in overall 
uncertainty around the introduction of SFAS No. 131. Consistent with H4, the data indicate 
no change in overall uncertainty for the change firms between 1997 and 1998 (the pre- 
SFAS No. 131 period), but a marginally significant increase in overall uncertainty between 
1998 and 1999 (p-value of 0.060). In contrast, the no-change firms experience a significant 
increase in overall uncertainty the year before initial disclosure of segment information by 
the change firms, but experience no significant change in overall uncertainty in the year of 
disclosure. At the same time, analysis of the smaller sample for which we have a longer 
time-series of data, indicates no significant change in the change firms analysts’ mean 
overall uncertainty until 2000 (the second year of disclosure), but significant changes in 
the no-change firms analysts' mean overall uncertainty in each year. Accordingly, we con- 
clude that there is evidence of a marginal increase in overall uncertainty coincident with 
the adoption of SFAS No. 131, but this result is sensitive to the subset of firms examined. 

Finally, Table 3, Panels A and B present the results of our analysis of changes in the 
squared error in the mean forecast (SE) around the adoption of SFAS No. 131. These results 
are similar to those discussed above pertaining to overall uncertainty. For the change firms, 
we document no significant change in the SE prior to adoption of SFAS No. 131, but a 
significant increase in the SE coincident with SFAS No. 131 adoption (p-value of 0.043). 
In contrast, the no-change firms experienced an increase in the SE the year prior to the 
adoption of SFAS No. 131, but no change in the SE in the year of adoption. These results 
are consistent with H5. However, using the smaller sample for the longer time horizon, we 
find no significant change in the change firm analysts' SE until 2000, whereas the no- 
change firm analysts’ experienced significant increases in SE the year before and the year 
after adoption. Accordingly, we conclude that there is evidence of an increase in squared 
error in the mean forecast coincident with the adoption of SFAS No. 131, but this result is 
sensitive to the subset of firms examined. 


VI. SUMMARY AND CONCLUSION 
Using retroactive disclosures required by Statement of Financial Accounting Standards 
(SFAS) No. 131, we examine managers' incentives for withholding segment information 
under SFAS No. 14 and the impact of SFAS No. 131 on analysts' information environment 
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for a sample of firms that previously reported as single-segment firms. We examine this set 
of firms because they likely had the strongest incentives to withhold segment information 
and analysts potentially had the most to gain when these firms were forced to begin pro- 
viding segment disclosures under SFAS No. 131. Moreover, these firms epitomized analysts’ 
complaints that some firms abused the latitude in SFAS No. 14 to avoid providing any 
segment disclosure. Thus, we believe this set of firms is well suited to the research questions 
we investigate. 

Our study provides varying degrees of support for both sides of the debate surrounding 
SFAS No. 131. First, our results suggest that the managers of firms forced to initiate 
segment disclosures under SFAS No. 131 withheld segment information under SFAS No. 
14 to protect profits in less competitive industries, not to conceal poor performance as some 
have alleged. This supports managers’ claims regarding the proprietary costs of segment 
disclosure and does not support analysts’ claims that managers concealed poor performance. 
Second, the majority of the firms initiating segment disclosures under SFAS No. 131 (55 
percent) report segment operations in industries distinct from their firm’s primary industry. 
The mean (median) percent of firm sales accounted for by these operations is 31.2 percent 
(23.5 percent), which is far in excess of the SFAS No. 14 requirement to report any segment 
accounting for 10 percent or more of sales, assets, or profits. This supports analysts’ claims 
that multi-segment firms masqueraded as single-segment firms under SFAS No. 14. At the 
same time, 45 percent of the change firms report segments, all of which have the same 
three-digit SIC code as the firm’s primary industry. Thus, even though these change firms 
now report segment data, the data provided pertains to activities in a single-industry clas- 
sification, providing limited cross-industry variation among the newly reported segments. 
Finally, our evidence suggests that while SFAS No. 131 encourages greater reliance on 
public information (presumably due to lower information acquisition costs), overall uncer- 
tainty and the magnitude of the error in the mean forecast also increased marginally for 
the change firms. These results suggest that the analysts' shift to greater reliance on public 
information came at a cost in terms of forecast accuracy. However, these results are sensitive 
to the set of firms examined. 
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ABSTRACT: This study investigates the effect of firms' adoption of SFAS No. 131 
segment disclosure rules on the stock market's ability to predict the firms' earnings, 
as captured by the forward earnings response coefficient (FERC). The FERC is the 
association between current-year returns and next-year earnings. SFAS No. 131, ef- 
fective for fiscal years beginning after December 15, 1997, arguably increased both the 
quantity and quality of segment disclosure. Consistent with the standard's intended 
qualitative effects, pre-131 multi-segment firms experienced a significant increase in 
FERC after adopting SFAS No. 131. Consistent with the standard's intended quanti- 
tative effects, many pre-131 single-segment firms began disclosing multiple segments, 
and those that did experienced an increase in FERC. However, pre-131 single-segment 
firms that remained single segment (i.e., were unaffected by SFAS No. 131) had no 
change in FERC, indicating that the increase in FERC for 131-affected firms is not due 
to some other event concurrent to the adoption of SFAS No. 131. These results are 
robust under numerous procedures that control for characteristics of the sample firms 
and their earnings, providing strong evidence that SFAS No. 131 resulted in an increase 
in stock price informativeness for affected firms. Thus, we provide the first empirical 
price-based evidence that SFAS No. 131 provided more information (about future earn- 
ings) to the market, as the standard's proponents have suggested. 


Keywords: SFAS No. 131; segment reporting; forward earnings response coefficient. 
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I. INTRODUCTION 

n this paper, we examine whether firms' adoption of the segment disclosure require- 
T: contained in SFAS No. 131 is associated with an increase in the stock market's 

ability to predict the firms’ future earnings.’ We do so by investigating the association 
between current-year stock returns and next-year corporate earnings, for three-year periods 
both before and after adoption of SFAS No. 131. We use multiple-year pre and post periods 
to increase the power of our tests and to minimize the effect that any one year’s (possibly 
unrepresentative) data might have on our results. 

Our investigation is consistent with normative standard-setting guidelines (the FASB’s 
Conceptual Framework), and is also important because the effects of mandated accounting 
changes on stock prices’ ability to predict firms’ future earnings are largely unknown. If 
mandated accounting changes cause more information to be reflected in stock prices, then 
they likely improve resource allocation.” This is particularly true in the case of business 
segment reporting, since these disclosures potentially improve resource allocation both in 
financial and product markets. Yet no research has examined the consequences of any 
mandated accounting change in terms of its effects on the amount of information (about 
future fundamentals) reflected in stock prices. Thus, this paper represents a new approach 
to studying the effect of SFAS No. 131. 

Adoption of SFAS No. 131 is a particularly interesting accounting method change 
because segment disclosures are integral to the investment analysis process (Knutson 
1993, 59).° Financial analysts and other users generally favor finer segment information. 
Corporate-level managers, however, have incentives to conceal a firm’s sources of profita- 
bility from competitors, with incentives to conceal being greatest for firms with high cor- 
porate-level profits and facing powerful competitors (Ettredge et al. 2002). SFAS No. 131 
arguably reduced managers’ ability to conceal information about segment profitability 
(Ettredge et al. 2004). This should increase the market’s ability to predict future corporate- 
level cash flows and earnings. Berger and Hann (2003) and Venkataraman (2001) provide 
evidence that analysts’ forecast accuracy increased after SFAS No. 131 became effective. 
This paper extends prior research by employing a price-based metric for the market’s ability 
to predict firms’ future earnings. This metric enables us to investigate the effect of SFAS 
No. 131 adoption on the "'informativeness" (about future annual corporate earnings) of 
segment data, both for larger, well-covered firms like those studied by Venkataraman (2001) 
and by Berger and Hann (2003), as well as for smaller firms that have not been studied by 
prior research. Since many smaller firms experienced the same disclosure changes as larger 
firms and since smaller firms are known to have a poorer information environment to begin 
with (Atiase 1985; El-Gazzar 1998), smaller firms are potentially the group most affected 
by the new segment reporting rules. 

Our proxy for the stock market's ability to predict firms' future earnings is the future 
earnings response coefficient, FERC. This coefficient is obtained by regressing current year 
stock returns against next year corporate annual earnings plus control variables. Ceteris 


1 Statement of Financial Accounting Standards (SFAS) No. 131, Disclosure about Segments of an Enterprise and 
Related Information (FASB 1997), became effective for fiscal years beginning acter December 15, 1997. It 
superceded SFAS No. 14, Financial Reporting for Segments of Business Enterprises (FASB 1975). 

2 Tobin (1982) refers to this as functional efficiency. Durnev et al. (2003) discuss the link between informational 
efficiency and functional efficiency. The FASB states that a goal of financial reporting is to enhance "[t]he 
effectiveness of individuals, enterprises, markets, and government in allocating scarce resources among com- 
peting uses [by assisting them] in evaluating alternative courses of action and the expected returns, costs, and 
risks of each" (FASB, 1985, SFAC No. 1, para. 16). 

3 In Appendix A of the exposure draft preceding SFAS No. 131, the FASB (1996) quotes Knutson (1993, 59) to 
justify the need for a new business segment standard. 
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paribus, a disclosure regime that better enables Investors to predict future earnings will 
result in stock prices that better anticipate future earnings, and thus will result in higher 
FERCs. Our tests are based on those in Gelb and Zarowin (2002) and Lundholm and Myers 
(2002), who relate measures of voluntary corporate disclosure to the FERC. In their case, 
the disclosure metric is based on AIMR analysts’ rankings. In our case, the disclosure 
metric is based on the business segment reporting regime, SFAS No. 14 or SFAS No. 131. 
A positive shift in FERC coincident with rule change suggests that SEAS No. 131 operating 
units are better measures of (future) profitability than are SFAS No. 14 industry groupings; 
ie. the new rule results in financial data that better enable investors to predict future 
earnings. 

We regress current returns against future earnings for a sample of firms likely affected 
by SFAS No. 131, for a pre period, December 1995—November 1998, and a post period, 
December 1999—November 2002, surrounding the implementation of the rule, which be- 
came effective for fiscal years beginning after December 15, 1997. We define firms that 
disclosed multiple segments in any of these years as likely affected by SFAS No. 131. In 
order to ensure that any changes in the returns-earnings relation for these firms are due to 
SFAS No. 131, and not to other changes that occurred during this period, we also estimate 
the same regressions for a control sample of firms likely unaffected by SFAS No. 131. We 
define firms that were likely not affected by SFAS No. 131 as those disclosing single 
segments in every year of the pre and post periods for which observations are available. 
For each group, we compare the coefficients on the future earnings between the pre and 
post periods. We find that firms likely affected by SFAS No. 131 experienced a positive 
and significant increase in FERC, while firms likely not affected by SFAS No. 131 did not. 
Consistent with a prime intent of the new standard, many pre-SFAS No. 131 single-segment 
firms disaggregated (i.e., became multi-segment under SFAS No. 131), and this coincided 
with a positive and significant increase in FERC. The FERC of pre multi-segment firms 
also increased, even for those that did not increase their number of disclosed segments. 
Such FERC increases likely are due to qualitative improvements in their segment disclo- 
sures. These results are robust to various alternative procedures, such as the inclusion of 
control variables and the use of different measures of segment disaggregation. This is the 
first empirical evidence that a mandated accounting change is associated with an increase 
in the ability of stock prices to anticipate future earnings. 

The rest of the paper is organized as follows. Section II presents background infor- 
mation on business segment reporting and the anticipated effect of SFAS No. 131 on the 
market's ability to predict future earnings. Section III reviews relevant prior research on 
business segment reporting. Sections IV and V discuss the test methodology and the sample. 
Section VI reports the results of the primary empirical tests. Section VII reports the results 
of robustness tests. Section VIII concludes. 


IIl. BACKGROUND ON BUSINESS SEGMENT REPORTING 

SFAS No. 131 is intended to help investors better understand an enterprise's perform- 
ance, and better assess future net cash flows, in order to make more informed judgments 
about the enterprise as a whole. Although these objectives differ little from those of SFAS 
No. 14, the underlying guidance regarding how segments must be defined is very different. 

SFAS No. 14 required annual Form 10-K disclosure of sub-corporate-level information 
about: (1) the enterprise's operations in different industries; (2) its foreign operations and 
export sales; and (3) its major customers (SFAS No. 14, para. 3). Information provided 
included segment revenue, operating profit, and identifiable assets (SFAS No. 14, paras. 
31—38). SFAS No. 14 required the “industry” method of defining business segments. To 
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provide information about operations in different industries, managers grouped products 
and services into business segments that were significant in size for the company as a 
whole, using an industry classification scheme such as the Standard Industry Classification 
(SIC) system (SFAS No. 14, paras. 11—12). SFAS No. 14 also required that a company's 
profit centers be used as starting points for developing the company's business segments 
(SFAS No. 14, para. 13). In practice, however, managers normally developed product and 
service groupings into segments independently of the company's internal organization, and 
sometimes independently of the company's products and services. SFAS No. 14 therefore 
resulted in firms that provided information about segments defined as lines-of-business, and 
information about segments defined as geographic regions, with no way to link the two 
types of information. Another result of SFAS No. 14's approach to defining segments was 
that disclosed segments did not correspond to the internal organization of the company. 
Thus information about performance at the sub-corporate level often was noncomparable 
across different items in the Form 10-K (Hermann and Thomas 2000, 288). 

SFAS No. 131’s "management" method arguably reduced management’s latitude for 
defining business segments. The new standard requires firms to define business segments 
that correspond to the way the business is managed. Operating segment results are defined 
as those results that are regularly reviewed by the enterprise's chief operating decision 
maker to make decisions about resources to be allocated to the segment, and to assess its 
performance. An operating segment under SFAS No. 131 is an administrative component 
of an enterprise (SFAS No. 131, para. 10). One result of SFAS No. 131 is that a firm's 
external auditors have access to more objective criteria (the firm's organizational structure) 
for determining whether the firm's business segments are defined appropriately. 

The FASB intended that SFAS No. 131's management method of defining segments 
provide a direct link between segment disclosures and the way managers operate their 
businesses. This means that SFAS No. 131's segment footnote information should be more 
closely aligned with other information managers provide about the firm's various operations, 
than was the case under SFAS No. 14. To the extent companies previously (under SFAS 
No. 14) hid the profitability of subunits, by aggregating segment information into industry 
groupings rather than operating units, SFAS No. 131 should provide segment disclosures 
that better enable users to assess a company's future earnings and cash flows. 


IIl. REVIEW OF RELEVANT ACADEMIC LITERATURE 

This section discusses prior and concurrent studies of the prospective or actual effects 
of SFAS No. 131. 

Maines et al. (1997) examine whether the industry approach to defining segments (per 
SFAS No. 14) and the management approach (per SFAS No. 131) have different effects on 
analysts’ judgments and decisions. They find that a sample of financial analysts believe 
segment data to be more reliable when segments are defined using the SFAS No. 131 
approach, where there is greater congruity of internal segment reporting with external seg- 
ment reporting. 

Street et al. (2000) find that the number of reported segments increased for a significant 
portion of the companies in their sample. They also find that segmental disclosures under 
SFAS No. 131 tend to be more consistent with the Management Discussion and Analysis 
disclosures than they were under SFAS No. 14. Herrmann and Thomas (2000) support the 
finding that companies tend to increase the reported number of segments after adopting 
SFAS No. 131. They also find that companies are disclosing more information items for 
each segment. 
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Venkataraman (2001) argues that although segment information reported under SFAS 
No. 131 differs from that reported under SFAS No. 14, it is not clear ex ante that the new 
information is superior, since SFAS No. 14 segment information had favorable character- 
istics. Disaggregation into segments based on products and services (the “industry” ap- 
proach) is easily understood by investors, and can be compared with industry statistics 
compiled by government agencies. Unlike SFAS No. 131 segment data, SFAS No. 14 
required that segment data be reported consistent with GAAP. Furthermore Venkataraman 
(2001) argues, based on the analytical literature of Kim and Verrecchia (1991, 1994), that 
changes in precision of mandated public disclosures can affect investors’ incentives to 
acquire private information. As a result, the effect of SFAS No. 131 adoption on accuracy 
of analysts’ forecasts, and on stock prices, is an empirical question. Using a sample of 
firms covered both by the I/B/E/S database and by Compustat's Segment database, he 
finds that average individual analyst forecast accuracy improves most for firms that change 
their reported segments when adopting SFAS No. 131. Furthermore, the change in a proxy 
for precision of private information is associated with the change in precision of public 
information. After controlling for change in precision of private information, Venkataraman 
(2001) finds only a weak association between improved accuracy of analysts' forecasts and 
changed reporting of segments by firms adopting SFAS No. 131. In summary he finds that 
the combined effects of SFAS No. 131 on investors' information acquisition activities, and 
on firms' segment disclosures, result in improved accuracy of analysts' forecasts. He does 
not investigate the effects of SFAS No. 131 on firms not well followed by analysts, or on 
stock prices. 

Using data from 1994—2000, Ettredge et al. (2004) investigate the variability of segment 
profits, both pre- and post-SFAS No. 131. They find that firms whose managers have greater 
ability and competitive incentives to conceal the sources of firm-level profits, report less 
variable segment profits, consistent with proprietary costs of disclosure. In contrast, firms 
relying heavily on external financing voluntarily disclose more variability. Since 1997, 
SFAS No. 131 appears to have increased the transparency of multi-segment firms' profits, 
by increasing variability of reported segment profits. 

Berger and Hann (2003) (hereafter B&H) examine firms’ segment data in 10-Ks filed 
in the year when SFAS No. 131 was adopted. These data include the prior year's segment 
data, restated as if SFAS No. 131 had been in effect. They compare the retrospective SFAS 
No. 131 data with the SFAS No. 14 segment data originally reported in the prior year, to 
gain detailed insight into the effects of SFAS No. 131 on publicly available segment data. 
They find that SFAS No. 131 generally was accompanied by increases in numbers of 
segments disclosed, and in two other measures of segment reporting disaggregation. They 
find that analysts' one-year-ahead earnings forecasts, made during the final year before 
firms adopted SFAS No. 131, appear to incorporate private access to the types of segment 
information that SFAS No. 131 subsequently required to be disclosed. B&H also find that 
analysts' earnings forecast accuracy generally increases for multi-segment firms under SFAS 
No. 131. This suggests that not all the segment data provided by SFAS No. 131 were 
available privately under SFAS No. 14. B&H provide additional, return-based evidence that 
stock prices, in the year prior to adoption of SFAS No. 131, did not reflect all the SFAS 
No. 131 data subsequently disclosed for that year. Finally, the authors find that a measure 
of the stock market's discounting of the values of diversified firms increased under SFAS 
No. 131. This suggests that the new standard provides the market with incremental infor- 
mation about agency problems inherent in diversification. 

In summary, prior and concurrent studies 'of the effects of SFAS No. 131 suggest that 
analysts and investors find the current reporting regime provides more reliable segment 
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data, more disaggregated segment data, and segment data that better enable analysts to 
predict future earnings. However, these studies are limited to large firms well covered by 
analysts and to the year following SFAS No. 131’s effective date. Many firms affected by 
the new standard were small, previously single-segment firms that are likely not well cov- 
ered by analysts, and thus have a relatively poor information environment. Thus, our study 
examines SFAS No. 131’s consequences on a more comprehensive firm sample as well as 
over a more extended period of time than studied by prior research. In particular, using 
both large and small firms allows us to investigate whether the information benefits implied 
by B&H for large, widely covered firms also apply to small firms. If increased FERCs are 
observed for small firms, then this suggests that SFAS No. 131’s information benefits are 
not limited to firms with rich information environments (large and/or well covered by 
analysts); instead, these benefits pertain to all firms, regardless of size and/or analyst 
coverage. 

Most importantly, we use a methodology that tests a key implication of past research: 
whether current-year stock returns better anticipate next-year earnings under SFAS No. 131. 
From a capital markets’ perspective, knowing whether returns reflect more information 
about future earnings after SEAS No. 131 is the crucial issue, since making more infor- 
mation available to the market was the primary intent of the standard.* We turn now to a 
detailed discussion of our research method. 


IV. THE MEASURE OF STOCK PRICE INFORMATIVENESS 

Our stock price “‘informativeness” measure (how much information about future earn- 
ings or cash flows is capitalized into price) is based on Collins et al. (1994) (hereafter 
CKSS). CKSS assume revisions in expected dividends to be correlated with revisions in 
expected earnings, which allows them to express current stock returns as a function of the 
current period’s unexpected earnings and (discounted) changes in expected future earnings. 
Of course, the expectations imbedded in the returns are unobservable. Consistent with the 
evidence cited above, incremental and improved business segment data should improve 
the market’s ability to forecast future earnings in the post-SFAS No. 131 period. The goal 
of this paper is to see whether the market’s future earnings expectations, as implied in 
stock returns, became closer to future earnings realizations for segment-reporting firms after 
adoption of SFAS No. 131; i.e., whether SFAS No. 131 resulted in current returns that are 
more highly associated with future earnings. CKSS proxy for current unexpected earn- 
ings using observed current change in earnings, and for changes in expected future earnings 
using changes in reported future earnings, resulting in a regression of current annual stock 
returns, R, on current and future annual earnings changes (firm subscripts omitted):° 


R, = a + Bo AE, + B, AE, + u, (1) 


where the earnings variables are in per-share form and are scaled by the share price at the 
beginning of the current year, and the stock returns are total annual stock returns (measured 


4 We also extend Berger and Hann (2003) because they focus entirely on line of business segment information, 
while our approach captures improved precision of earnings estimates due to any requirement of SFAS No. 131, 
including disclosure of segments defined either as lines of business or geographic segments. 

5 We show only one future year for ease of exposition. Liu and Thomas (2000) estimate a model similar to 
Equation (1) using analysts’ forecasts as proxies for market expectations. We use actual future earnings as the 
regressors and not analysts’ forecasts, because we want to know how much information about future earnings 
is reflected in current returns (i.e., how close future earnings realizations are to the unobservable expectations 
implicit in stock prices). 
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over the period from nine months prior to fiscal year end to three months after fiscal year 
end). | | 

Using earnings changes as explanatory variables assumes that earnings follow a random 
walk. Rather than impose this condition, we follow Lundholm and Myers (2002) and es- 
timate the levels form of the regression: 


R, = a + bE, + b E, + bE, + u,. (2) 


Viewed as of time f, variables E, ,, E, and E,,, represent scaled prior period EPS, current 
period EPS, and realized next period EPS, respectively. As Lundholm and Myers (2002) 
note, model (2) allows the random walk as a special case, if b, = —b,.° In model (2), b, 
is the future earnings response coefficient, FERC, and is hypothesized to be positive; b,, 
often referred to as the contemporaneous ERC, is also hypothesized to be positive, and by 
is hypothesized to be negative. 

CKSS argue that using the actual future earnings introduces an error-in-variables bias 
into estimates of the future earnings response coefficients, since the theoretically correct 
regressor is the unobservable expected future earnings. To help mitigate the errors in var- 
jables bias, we follow CKSS and include the future (next period) return, R,,,, as a control 
variable in the model: 


R, == 8 + boE, + b E, E bE., F b,R,, + u, (3) 


As CKSS discuss, the hypothesized coefficient on R,,, is negative (even if returns are 
univariately intertemporally uncorrelated), because R,,, is correlated with the unexpected 
component of E, ,. 

Because their goal is to maximize the R? of the returns-earnings model, CKSS include 
three future years of earnings and returns in their regression. Our goal is to test whether 
the future response coefficient changed for fiuns affected by SFAS No. 131. Since our goal 
is not to maximize R^, and since including more future years effectively reduces the already 
short time series, we include only one future year in our regression. Using a one-year 
horizon is also consistent with analysts, who focus on forecasting next year's earnings. 
Furthermore, since longer horizon earnings are harder to forecast, if there is a change in 
the future response coefficient related to SFAS No. 131, it is most likely to be detectable 
for the nearest year. 

The goal of this paper is to determine whether current returns became more highly 
associated with future earnings for firms affected by SFAS No. 131, so we estimate Equation 
(3) using pooled data before (pre) versus after (post) the enactment of SFAS No. 131. The 
pre and post periods span 1995—1998 and 1999-2002, respectively, and are defined as 
follows: 


pre — fiscal year-ends of December 1995 through November 1998; and 
post — fiscal year-ends of December 1999 through November 2002. 


The beginning of the post period is chosen to ensure that Form 10-Ks containing segment 
data reported under SFAS No. 131 are reflected in annual return periods (as defined) for 


$ The more mean reverting earnings are, the smaller (in absolute value) is b, relative to b,. This can be seen by 
rewriting Equation (2) with b,(E, — €E,.,) where € = —b,/b,. 
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the first fiscal year classified as post-131.’ Fiscal years ending between the pre and post 
periods (December 1998 through November 1999) are omitted to avoid the potential con- 
founding effect of early adoption, or of actions taken in preparation for adoption. We use 
multiple-year pre and post periods to increase the power of our tests and to minimize the 
effect that any one year's (possibly unrepresentative) data might have on our results. 

Our null hypothesis is: 


b, (post) = b, (pre), where PRE and POST designate the pre-131 period 
and the post-131 period. 


Our alternative hypothesis 1s: 


b, (post) > b, (pre). Rejection of the null hypothesis in favor of the alternative 
implies that SFAS No. 131 increased stock price informativeness. 


A fundamental difference between our paper and other papers that have examined stock 
price informativeness is that we are testing for an intertemporal shift in FERC, due to a 
mandatory accounting change. Previous papers examine the cross-sectional variation in 
FERC, based on certain firm characteristics. Since we are examining the effects of a 
mandatory accounting change, we are not subject to a selection bias that affects studies of 
voluntary accounting choices. However, since we are testing for an aggregate shift, we must 
control for other macro effects that could have caused changes in the returns-earnings 
relation, so that we can be confident that any change we do find can be attributed to SFAS 
No. 131. To control for such effects, we use a control sample of firms that likely are 
unaffected by SFAS No. 131. These are firms that disclose only single segments in the pre 
and post periods. If SFAS No. 131 caused multi-segment firms to provide more information 
that better enables the market to predict their future earnings, then we expect to reject the 
null hypothesis (not reject the null) that b, (post) — b, (pre), for samples of firms likely 
affected (unaffected) by SFAS No. 131. Thus, we estimate model (3) separately for single- 
segment firms and for SFAS No. 131-affected firms using data pooled over the pre- and 
post-periods using a dichotomous variable, POST, defined as 1 in the post-131 period, and 
as 0 in the pre-131 period. 

It is important to point out that SFAS No. 131, by requiring firms to define segments 
using the management method, might reduce comparability among companies' segment 
disclosures, when contrasted with SFAS No. 14's definitions based on industry lines. This 
reduction in comparability could tend to reduce investors' ability to predict future earnings. 
Thus, the effect of SFAS No. 131 on FERC is by no means a foregone conclusion. 


V. SAMPLE AND DATA 
Our sample selection process, documented in Panel A of Table 1, begins with 14,112 
listed firms covered by the 2002 Compustat Industrial Annual File for any year from 1995— 


7 Consider, for example, a calendar year firm that adopts SFAS No. 131 for the year beginning January 1, 1998. 
The first Form 10-K containing segment data reported under SFAS No. 131 might be filed as late as March 
1999, or even later. Recall that annual returns are measured over the period from nine months prior io a fiscal 
year end to three months after a fiscal year end. The first annual return period for which we can be certain that 
SFAS No. 131 data are available to investors would be from April 1999 through March 2000. Thus tne POST 
period for a calendar year firm begins with the fiscal year ended December 1999, nct 1998. 

8 Other recent papers examining informativeness are Durnev et al. (2003), Ayres and Freeman (2003), Jiambalvo 
et al. (2002), and Piotroski and Roulstone (2004). 
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TABLE 1 
Sample Selection 


Panel A: Sample Selection Process 


Number of Number of 











Listed firms available from Compustat* 14,112 59,267 
Delete if E, ,, E, or E,,, data are missing? (4,403) (17,680) 
Sample with earnings data available 9,709 41,587 
Delete if R, or R,,, data are missing? (11) (75) 
Sample with earnings and return data available 9,698 41,512 
Delete transition year? (102) (6,483) 
Sample with data for 1995—1997 and/or 1999--2001 9,596 35,029 
Delete if firm does not have at least one observation in both the 
pre-131 and the post-131 period (2,627) (4,938) 
Sample with at least one pre- and one post-131 observation 6,969 30,091 
Delete firms making acquisitions or divestitures during any year of 
the sample period : (142) (8,393) 
Final Sample 6,827 21,698 
Panel B: Disaggregation of Sample 
All Firm Sizes Large Firms* Small Firms* 
No. of No. of No. of 
No. of Firm- No.of Firm- No.of Firm- 
Sample Categories — — — Firms Years Firms Years Firms Years 
Pre-131 single or multiple segments 6,8277 21,698 5,181 16,895 1,646 4,803 
Pre-131 single-segment firms? 1,870 5,462 1,504 4,68] 366 781 
Pre-131 multiple segment firms? 4,957 16,236 3,677 12,214 1,280 4,022 


* The Segment Item Value File is a subset of the Compustat Business Information File, which is a companion to 
the Compustat Annual Files. Form 10-K disclosures are the primary source of the segment information in the 
file (confirmed by telephone call to Compustat). 

> Current returns are regressed on prior earnings, future earnings and future returns for the period 1995-2001. So 
earnings and return data are required for 2002 in order to estimate the models for year 2001. In addition, 1994 
earnings are required for E, , to estimate the model for 1995. 

* For December-May fiscal year-end firms, the transition year in Compustat is 1998, while for June-November 
fiscal year-end firms, the transition year in Compustat is 1999. This is because Compustat treats fiscal years 
ending January 1 through May 31 as ending in the prior calendar year, and fiscal years ending June 30 through 
November 30 as ending in the next calendar year. 

d *Pre-13] single-segment firms" denotes firms that disclose single-segments in the pre-131 era. ‘‘Pre-131 
multiple segment firms" denotes firms that disclose multiple segments in the pre-131 period. 

* Large firms are covered by the I/B/E/S detail database and have revenues of at least $20 million in each 
sample year. Small firms are not covered by the I/B/E/S detail database or have revenues of less than $20 
million in any sample year. 


2001, a period including both pre- and post-SFAS No. 131 reporting regimes.’ From this 
group we delete 4,403 firms for which earnings per share data were not available from 
Compustat, and 11 firms for which data required to compute total annual stock returns 


° Subsequently we employ the 2003 Compustat Industrial Annual File to obtain 2002 data for variables E,,., and 
R,,, for June-November fiscal year-end firms. 
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were not available. We then delete all observations for the transition year of December 
1998 through November 1999, including observations for 102 firms whose only available 
data was for 1998. At this point, the sample contains 9,596 firms and observations for 
35,029 firm-years. We delete 2,627 firms that lacked at least one observation in the pre- 
131 period and one observation in the post-131 period, leaving 6,969 firms. Finally, we 
delete 142 firms that reported a merger, acquisition, or divestiture during 1995-2001, ac- 
cording to Compustat. Such firms made structural changes that likely affect their segment 
disclosures for reasons unrelated to the reporting regime. This leaves 6,827 firms, with 
21,698 firm-year observations.!? Segment information is obtained from the Compustat Seg- 
ment Item Value File." 

Panel B of Table 1 disaggregates our sample by firm size and segment-reporting status 
in the pre-131 period. We disaggregate by pre-131 status, because SFAS No. 131 likely 
affected differently firms that were single- versus multiple-segment disclosers under SFAS 
No. 14. We disaggregate by size, because we want to know whether the information benefits 
due to SFAS No. 131 found by B&H (i.e., improved analyst forecast accuracy) also apply 
to small firms that are likely not well covered by analysts and thus have a relatively poor 
information environment. Following B&H (2003) we define large firms as those covered 
by the I/B/E/S database, and that have revenues of at least $20 million in a sample year; 
we define small firms as firms not covered by the I/B/E/S detail database or that have 
revenues of less than $20 million in any sample year. | 

Table 2 provides more detailed information about the segment-reporting status of firms 
in our sample. It shows the distribution of firm-years, disaggregated into single-segment 
versus multiple-segment subsets, both for pre-131 and post-131 years. We find that a sub- 
stantial portion (over 26 percent) of the firm-year observations provided by firms that dis- 
closed single segments in the pre period, are disclosures of multiple-segments in the post 


TABLE 2 
Segment Reporting Status: Pre- versus Post-131 
| Post-131 
Pre-131 . Single-Segment Multi-Segment _ Total 
Single-segment 4,032* 1,430 5,462 
(73.8296) (26.1896) (100.0096) 
Multi-segment 2,042 14,194 16,236 
(12.58%) (87.42%) (100.00%) 
Total 6,074 15,624 21,698 
(27.99) (72.01%) (100.00%) 


? 4,032 firm-year observations are provided by firms that reported a single segment in the pre-131 period and in 
the post-131 period. These observations constitute 73.82 percent of all observations provided by firms that 
reported single segments in the pre-131 period. (The remaining 26.18 percent are provided by firms that 
reported single segments in the pre- period, but reported multiple segments in the post- period.) Data in the 
other cells of the table can be interpreted similarly. 





10 We use Compustat annual data items #129 (Acquisitions) and #66 (Discontinued Operations) to determine 
whether there were structural changes. All tests reported in the paper are repeated on the sample that includes 
the firms that experienced structural changes. Very similar results are obtained. 

11 The Segment Item Value File is a subset of the Compustat Business Information File, which is a companion to 
the Compustat Annual Files. Form 10-K disclosures are the primary source of the segment information in the 
file (confirmed by telephone call to Compustat). 
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period. This evidence shows that SFAS No. 131 achieved one of its intended effects, in- 
creased disaggregation by single-segment firms. Conversely relatively few (less than 13 
percent) of the firm-year observations provided by firms that disclosed multiple segments 
in the pre period, are disclosures of single segments in the post period. 

Table 3 provides descriptive statistics for study variables.!? Panel A describes firms that 
disclosed single segments in the pre period. Statistics are provided for firm-year observa- 
tions, pooled over years, for the pre-131 and post-131 periods. Panel B provides the same 
statistics for firms that were multiple-segment disclosers in the PRE period. For both groups, 
firm performance, measured both by stock returns and accounting earnings, was superior 
in the pre period. For example, in the pre period, fewer than one-half of the firms in each 
group experienced negative returns, while in the post period over one-half of the firms in 
each group did. 

This decline in performance is important for our tests, because Basu (1997) shows that 
due to the conservatism principle, earnings are more timely (i.e., there is a stronger relation 
between current returns and current earnings) when news is bad and are less timely (..e., 
there is a stronger relation between current returns and future earnings) when news is good, 
where good versus bad news is defined by the sign of the contemporaneous stock return. 
Thus, since returns declined in the post period, we expect a weaker relation between current 
returns and future earnings, relative to the pre period, ceteris paribus. If the information 
benefits of SFAS No. 131 strengthened the association between returns and future earnings 
among affected firms, these benefits must have been strong enough to overcome the off- 
setting effects of conservatism during a period of (relatively) bad news. 


VI. MODELS AND RESULTS 

It is likely that the impact of the change in disclosure rules varied across firms based 
not only on their pre-131 segment status and size, but also based on how they were affected 
by the change and, in particular, whether or not they increased disaggregation of segments. 
To assess differential effects across firms, we use two measures of SFAS No. 131’s impact 
on the degree of segment disaggregation: (1) a dichotomous measure, INC, defined as 1 if 
a firm increased the number of its reported business segments (and 0 otherwise), and (2) a 
continuous measure, CHGAGG, described below. Thus, our approach to assessing the ef- 
fects of SFAS No. 131 is analogous to Berger and Hann (2003, Table 5), who also use 
both discrete and continuous measures of the effects of SFAS No. 131 on segment 
disaggregation. 

As pointed out above, one hypothesized effect of SFAS No. 131 is that it increased the 
amount of information available to investors by causing firms to increase the number of 
segments disclosed. As previously discussed, and consistent with prior literature, Table 2 
shows that many firms that disclosed single segments, under SFAS No. 14, increased the 
number of their reported segments when adopting SFAS No. 131. This was an intended 
effect of SFAS No. 131, meant to increase the segment information available to the market. 
We test whether greater numbers of business segments, per se, increased informativeness 
by including the effect on FERC of changing the number of reported segments: 


12 Descriptive statistics are for data with outliers truncated. We truncated returns and earnings observations greater 
than the 99th percentile and lower than the 1st percentile. 
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TABLE 3 
Descriptive Statistics? of Study Variables 


Panel A: Firms Disclosing Single Segments in the Pre-131 Period^ 


Pre-131 Post-131 
Standard Standard 
Variables“ .Mean Median _Error_ Mean Median Error 
R, 0.1085 0.0979 0.0089 0.0509 —0.0674 0.0118 
E 0.0222 0.0616 0.0024 ~-0.0183 0.0531 0.0038 
E, 0.0379 0.0629 0.0023  —0.06020 0.0542 0.0034 
E 0.0019 0.0573 0.0024 0.0290 0.0545 0.0028 
Rai 0.0591 0.0082 0.0095 0.0001 —0.0105 0.0103 
SIZE 5.7239 5.8386 0.0470 5.8222 5.9975 0.0489 
CHGAGG NA NA NA —0.3686 0.0000 0.0227 
MKT_BOOK 1.6087 1.6289 0.0556 1.6252 1.4023 0.0757 
Frequency (%) of: 
Negative returns (SIGN) 909 1,526 
(33.33%) (55.80%) 
Negative earnings (LOSS) 595 855 
(21.82%) (31.26%) 
High firm-level earnings variability 641 939 
(FIRM_EVAR) (25.17%) (35.39%) 
Number of observations 2,727 2,735 
Panel B: Firms Disclosing Multiple Segments in the Pre-131 Period” 
Pre-131 Post-131 
Standard Standard 
Variables" Mean Median Error Mean Median Error 
R, 0.0083 0.0421 0.0054 0.1046 —0.0348 0.0081 
E. —0.0079 0.0374 0.0015  —0.0404 0.0316 0.0025 
E, 0.0131 0.0395 0.0014  Á—0.0195 0.0260 0.0024 
Eu 0.0217 0.0357 0.0016 0.0088 0.0201 0.0020 
Risi 0.0423 —0.0352 0.0057 -0.0287 —0.1030 0.0068 
SIZE 4.5348 4.3595 0.0247 4.8718 4.7622 0.0273 
CHGAGG NA NA NA —0.3576 0.0000 0.0266 
MKT..BOOK 1.5771 1.7445 0.0412 1.6204 1.3760 0.0524 
Frequency (95) of: 
Negative returns (SIGN) 3,959 3921 
(45.29%) (52.31%) 
Negative earnings (LOSS) 2,993 3,130 
(34.24%) (41.76%) 
High firm-level earnings variability 4,197 3,728 
(FIRM_EVAR) (53.35%) (51.95%) 
Number of observations 8,741 7,495 


a Descriptive statistics are for data with outliers truncated. We truncate returns and earnings observations greater 
than the 99th percentile and lower than the 1st percentile. Results presented in Tables 4—7 reflect truncation. 


b See Table 1 for sample information. 


* See Exhibit 1 for variable definitions. Variable CHGAGG is not defined in the pre-131 period. 
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EXHIBIT 1 
Definitions of Study Variables 


Returns and Earnings Variables 


is the annual stock return for year t, measured over the 12-month period 
ending three months after the firm's fiscal year-end. 

is income available to common shareholders before extraordinary items in 
year t; deflated by market value of equity three months after the year t—1 
fiscal year-end. 


is income available to common shareholders before extraordinary items for 


the year preceding year t; deflated by market value of equity three months 
after the year t—1 fiscal year-end. 

is income available to common shareholders before extraordinary items for 
the year following year t; deflated by market value of equity three months 
after the year t—1 fiscal year-end. | 

is the annual stock return for one year period following year t, measured over 
the 12-month period ending three months after the firm's fiscal year-end. 





Control Variables 


1 if NSEG?»?^* — NSEG?" > 0; and 0 otherwise. NSEG?” is the number of 
business segments reported under SFAS No. 14 in 1997 and NSEG?»^* is 
the number of business segments reported under SFAS No. 131 in 1999- 
2002. 

CHGAGG Segment aggregation, AGG, is the number of four-digit SIC codes in which a 
firm operates, minus the number of business segments reported in a given 
year. CHGAGG equals AGG for a given year minus AGG for 1997 (the 
final year in the pre-131 period). 

1 if E, < 0; 0 otherwise. 

1 if the sign of current return, R, is negative; 0 otherwise. 

1 if earnings variability < 0.0248 (median); 0 otherwise. Firm earnings 
variability is the standard deviation of EBIT/TA, (earnings before interest 
and taxes for a year, divided by average total assets), for the preceding five 
years of a sample firm in a particular year. 

is the natural logarithm of market value of equity. 

is the ratio of market value of common equity to book value of common 
equity. 

1 in each of the years since SFAS No. 131 was promulgated (1999-2002); 0 
for preceding years (1995—1998). 





R, = a + a,POST + aJINC + byE, , + b,E, + bE, + bR, + b,POST*E, , 
+ b,POST*E, + b,POST*E,,, + b,POST#R,,, + CoPOST*INC 
+ c,POST*INC*E,_, + c,POST*INC*E, + c,POST*INC*E,,, 
+ c,POST*INC*R,,, + dJNC*E, , + d,INC*E,  d,INC*E,,, 
+ dINC#R,,, + u, (4) 


where INC = 0 if the number of segments decreased or stayed the same from the pre- to 
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the post-131 period, and INC = 1 if the number of business segments increased. The terms 
that include POST X INC capture the effect on FERC of increasing the number of disclosed 
segments between regimes. For firms whose number of business segments stayed constant 
or decreased from the pre- to the post-131 period, the change in FERC is captured by bę; 
for firms whose number of segments increased, the change in FERC is captured by b, + c}. 
Parameter c, captures the incremental effect on FERC due to increases in the number of 
segments disclosed in the post period. Thus, one benefit of the above model is that it 
captures the effect of SFAS No. 131 on FERCs of firms that disclosed single segments - in 
the pre period, but reported multiple segments in the post period. 

Although we are primarily interested in the coefficients on future earnings, we interact 
variable POST with all of the regressors, thereby allowing all of the coefficients to vary by 
period. If the other coefficients do vary, but are constrained to be equal, any shift in FERC 
that we estimate might be due to the inappropriate restriction. On the other hand, if the 
coefficients on the other variables do not vary by period, estimating additional parameters 
decreases the power of the test, by reducing degrees of freedom. This would bias against 
our ability to find a relation between adoption of SFAS No. 131 and informativeness. 

Estimating Equation (4) also is important because it isolates the change in FERC from 
the pre- to the post-131 period for firms that were unaffected by SFAS No. 131, and thus 
acts as our control for any changes contemporaneous to SFAS No. 131 that might also have 
affected FERC. SFAS No. 131 did not affect firms that were single segment in the pre 
period, and that remained single segment in the post period. Thus, the term b;,POST X E, 
in Equation (4), for pre-131 single-segment firms, captures the change in FERC from pre- 
131 to post-131 for firms unaffected by SFAS No. 131. This controls for the effect on 
FERC of any macro changes, other than SFAS No. 131, that occurred during our sample 
period. If b, is less than or equal to 0 for pre-131 single-segment firms, we can be confident 
that any positive shifts in FERC for pre-131 multiple segment firms likely are due to SFAS 
No. 131, not to other macro changes.'? 

Table 4 presents the results of estimating Equation (4).!^ The table allows side-by-side 
comparisons of estimated coefficients for firms that disclosed single versus multiple seg- 
ments in the pre period. The comparison is provided for Large Firms, Small Firms, and 
All Firms combined. As expected, all subsamples have significant, positive (negative) co- 
efficients on current (lagged) earnings (E, and E, ,) and significant, negative coefficients on 
future returns (&,,,). However, only large firms have significant, positive FERCS (on £,, ,), 
perhaps due to their superior information environment. 

Table 4 shows that there was no increase in FERC for single-segment firms that re- 
mained single segment, since the coefficient of POST X E,,, is insignificant both for large 
and small, pre-131 single-segment firms. Based on these insignificant coefficients for POST 
X E,,,, we infer that there were no macro changes contemporaneous to SFAS No. 131 that 
caused FERC to increase. However larger pre-131 single-segment firms, that increased their 
numbers of reported business segments (i.e., became multi-segment), had a significant in- 
crease in FERC. This is indicated by the positive, significant sum of the coefficients for 
these firms on POST X E,,, and POST X INC X E,,, (see p-values for linear restriction 


3 Note that b,POST X E,,, for multiple segment firms cannot be a control for other macro changes during our 
sample period, since multi-segment firms may have experienced qualitative disclosure changes due to SFAS No. 
131, even if INC = 0. 

14 For all regressions, results are reported after truncation of returns and earnings observations greater than the 
99th percentile and lower than the 1st percentile. Alternatively, we delete these extreme observations from the 
sample, and our results are unchanged. 
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b, + c, = 0). This is consistent with B&H, who show that disaggregation of segments 
under SFAS No. 131 increased analyst forecast accuracy for large, previously single- 
segment firms. However, smaller pre-131 single-segment firms do not exhibit increases in 
FERC, regardless of whether they increase the numbers of their segments (see p-values for 
linear restriction b, + c, = 0). These results show the importance of examining both large, 
well-followed firms, as well as smaller firms not studied by prior SFAS No. 131 research. 

Table 4 also shows that large, pre-131 multi-segment firms have increased FERCS in 
the post-131 period (the coefficients of POST X E,,, > 0). This increase was not due to 
the effects of disaggregation per se (the coefficient of POST X INC X E,,, is not signifi- 
cantly positive for these firms). Thus, although FERCS shift upward for large, pre-131 multi- 
segment firms (see p-values for linear restriction b; + c, = 0) the increase appears due to 
the qualitative effects of SFAS No. 131, rather than increased disaggregation of segments. 

Similarly, small pre-131 multi-segment firms experienced an increase in FERC due to 
SFAS No. 131 (see p-value for linear restriction b, + c, = 0), but again this increase was 
not due to the effects of disaggregation per se (the coefficient of POST x INC X E,,, is 
not significantly positive for these firms). This result suggests that the qualitative effects of 
SFAS No. 131 also were responsible for smaller multi-segment firms' increase in FERC, 
which is consistent with another intended effect of SFAS No. 131: to make multi-segment 
firms’ segment disclosures more informative, even without greater disaggregation. The Ap- 
pendix provides a discussion of qualitative improvements in segment disclosure under SFAS 
No. 131 (i.e., other than greater disaggregation of segments) that likely explain the increase 
in FERC both for smaller and larger, pre-131 multi-segment firms. In summary, Table 4 
shows that for pre-131 multi-segment firms there is no evidence that an increase in segment 
disaggregation is associated with an increase in FERC. Thus, any increases in FERC for 
these firms are likely due to the qualitative changes of the new standard.!5:16 

It might be argued that our use of single-segment firms as a control for macroeconomic 
changes during our sample period is inadequate, because firms expanding numbers of seg- 
ments are those most likely to be exercising growth options, and the market's valuation of 
growth options and future earnings increased during the late-1990s stock market boom. In 
this view, the change in a firm's segment status and the resulting valuation (change in 
FERC) from the pre to the post period are determined by firms' self-selection, in response 
to economy-wide events, and not the result of the switch to SFAS No. 131. We strongly 
doubt this argument for a number of reasons. 

First, the above argument presumes that firms grow (invest in positive NPV projects) 
by adding segments, but many firms grow by expanding existing segments. Likewise, many 
firms increased their numbers of segments, post-131, without growing. In fact, B&H provide 
evidence that relatively few firms that expanded from single to multiple segments when 
adopting SFAS No. 131 did so as the result of growth." Thus, increases in numbers of 
segments and growth (investment in positive NPV projects) are not necessarily related. 


15 Since our POST period includes the implementation of Regulation (Reg.) FD in October 2000, it is possible 
that our evidence on increased informativeness might be affected by the effects of Reg. FD. However, Shane et 
al. (2001), Heflin et al. (2003), and Agrawal and Chadha (2003) find no evidence of increased analyst forecast 
accuracy associated with Reg. FD, makirg it unlikely that our results are due to Reg. FD. 

16 In Table 4 and in subsequent tables, the coefficients of POST*R,,., are negative for pre-131 multiple segment 
firms, indicating that the coefficient of R.,, is more negative in the POST period than in the PRE period. This 
is due to the increased negative correlation between R, and R,,, in the POST period for these firms. For example, 
the correlation for pre-131 multiple segment firms is —0.0922 in PRE and —0.1680 in POST. 

17 Berger and Hann (2003, 179) state, “We are thus left with 45 segments (from 37 firms) in which the reported 
increase is potentially attributable to internal growth.” 
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Second, the percentage of firms increasing their segment numbers coincident with adop- 
tion of SFAS No. 131 appears too great in magnitude to be explained by economy-wide 
factors.!^ Third, prior to 1998-2000, many managers wrote letters to the FASB, in response 
to the exposure draft that preceded SFAS No. 131. In reading those letters, Ettredge et al. 
(2002) found that a number of managers predicted that their firms would be required to 
report additional segments upon adopting SFAS No. 131. Clearly, this could not have been 
caused by subsequent, unanticipated macroeconomic events. 

Fourth, even if firms with growth options diversified, increased their number of reported 
segments for reasons unrelated to SFAS No. 131, and attracted higher market valuations, 
this would not necessarily result in higher FERCs. Moreover, our evidence that the increase 
in FERC for multi-segment firms is unrelated to the increase in the number of their seg- 
ments, is clearly inconsistent with an argument that the post-131 shift in FERC is caused 
by economy-wide factors operating through increases in segment numbers. Finally, we 
control explicitly for inter-firm differences in growth opportunities (by including market- 
to-book ratios) in the models presented in Tables 6 and 7, and our conclusions are un- 
changed. For all these reasons, we believe that the increases in FERC are due to SFAS No. 
131. 

Our second measure of firms' disaggregation of segment information is the change in 
the degree to which numbers of disclosed business segments correspond to diversity of 
firms' activities. We test for this with a continuous measure of change in aggregation 
of activities after adoption of SFAS No. 131, CHGAGG: 


R, = ay + a POST  b,E, , + b,E, + b,E,,, + b,R,,, + b,POST*E, , 
+ b,POST*E, + b,POST*E,,, + b,POST*R,,., + cQ,POST*CHGAGG 
+ c,POST*CHGAGG*E, , + C,POST*CHGAGG*E, 
+ c,POST*CHGAGG*E,,., + c,POST*CHGAGG*R,,, + u, (5) 


For a given year we define an aggregation ratio, AGG, as the number of four-digit SIC 
codes in which the firm operates, minus the number of business segments the firm discloses. 
The change in aggregation, CHGAGG, equals AGG for a given year minus AGG for a base 
year. '? 

We use 1997 as the base year. Negative values of CHGAGG characterize firms that 
report more segments, relative to the variety of their production activities captured by SIC 
codes, in the current year compared to the base year. Thus negative values of CHGAGG 
indicate increased disaggregation of segment earnings. In essence, CHGAGG provides an 
inverse, continuous measure of change in number of business segments disclosed, while 
controlling for any contemporaneous change in diversity of operations (number of four- 
digit SIC industries).?? The expected sign on POST x CHGAGG X E,_, is negative, since 
increased disaggregation arguably reveals information. 


15 Berger and Hann (2003, 176) conclude, “These results indicate a significant movement from single to multi- 
segment reporting under the new reporting regime." Thus they attribute increased segment numbers to adoption 
of SFAS No. 131, not to internal growth. 

Alternatively we defined AGG as the number of four-digit SIC codes in which the firm operates, divided by the 
number of business segments the firm discloses. Results were similar to those reported in Table 5. Note that a 
change in AGG can result from either a change in the number of SIC codes in which a firm operates or a change 
in the number of business segments it discloses. We assume that a change in SIC codes is exogenous to and 
independent of SFAS No. 131; thus, the coefficients of CHGAGG reflect the effect of SFAS No. 131 on FERC 
via segment aggregation. 

20 The four-digit SIC codes were obtained from the Compustat NAIC file, within the Compustat Business Infor- 

mation file. 
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The results for model (5) are reported in Table 5. Similar to Table 4, the coefficients 
of E,,, in Table 5 are positive and significant for All Firms and for Large Firms, but not 
for Small Firms, and the results for POST X E,,, also are similar to those in Table 4. Table 
5 shows the expected negative and significant coefficients for POST x CHGAGG X E, 
for All Firms and for Large Firms, both pre-131 single segment and pre-131 multiple 
segment. The estimated coefficients are insignificant for Small Firms, both single and mul- 
tiple segments. These results indicate that, when adopting SFAS No. 131, larger firms 
experienced negative (positive) influences on FERC if they increased (decreased) the ag- 
gregation of their productive activities into segments. 

In summary, in Tables 4 and 5 we test the effects of changes in aggregation and 
disaggregation of segments and activities, using both dichotomous and continuous measures 
of aggregation/disaggregation. Our results are similar across the two models, especially for 
All Firms pooled. pre-131 single-segment firms experienced increased FERCs only when 
they increased disaggregation of segment data. pre-131 multiple-segment firms experienced 
positive FERC shifts, regardless of whether they increased disaggregation of segment data.*! 
Both tables suggest that FERCs of Small pre-131 single-segment firms were unaffected by 
SFAS No. 131, regardless of whether they increased the numbers of their reported segments 
(INC) or the aggregation into segments of their productive activities (CHGAGG ). 


VH. THE EFFECTS OF FIRM CHARACTERISTICS 

Above we show that, for firms of all sizes, FERC increased from the pre-131 to the 
post-131 period, both for firms that disclosed multiple segments under SFAS No. 14, and 
for firms that disclosed a single segment under SFAS No. 14 and became multi-segment 
disclosers under SFAS No. 131.7 Only firms that remained single segment under both 
SFAS No. 14 and SFAS No. 131 did not experience an increase in FERC. Although this 
combination of results makes it unlikely that other concurrent macroeconomic events caused 
the shift in FERCs, we want to be sure that other changes in the firms themselves did not 
cause the changes. 

In addition to price informativeness, the relation between current returns and future 
earnings depends on both the timeliness and variability (forecastability) of earnings. When 
earnings are more timely, returns have a stronger relation with contemporaneous earnings 
and a weaker relation with future earnings. In contrast, returns have a stronger relation with 
future earnings that are less variable (more predictable, less uncertain). In order to be sure 
that any shift in FERC is due to SFAS No. 131 and not to other correlated but omitted 
factors that change over time, we next control for changes in earnings characteristics, and 
in the firms’ information environments (firm size). 

The literature has identified several proxies for the timeliness and forecastability of 
earnings. These include earnings growth, earnings persistence, and the information envi- 
ronment. To control for growth, we use the market-to-book (M/B) ratio, MKT. BOOK, a 
widely used measure of growth. Following Lundholm and Myers (2002), we proxy for 
earnings persistence using a dummy variable, LOSS, that equals 1 if next-year earnings are 
negative, and 0 otherwise. The amount of future negative earnings should be more difficult 
for the market to predict than the amount of future positive earnings, which are likely to 
be more normal and persistent. To control for timeliness of earnings, we employ a dummy 
variable for the SIGN of the contemporaneous return (Basu 1997) using a variable coded 
1 for negative returns, R,, and 0 otherwise. To control for earnings uncertainty we include 


?! Table 5 suggests they experienced additional FERC increases if their disaggregation of activities increased. 
22 See the results columns for All Firms in Table 4. 
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a measure of firm-level earnings variability. The proxy for firm level variability is a dummy 
variable, FIRM_EVAR, that equals 1 if the standard deviation of EBIT/TA over the pre- 
ceding five years is above our sample median, and 0 otherwise. We proxy for the infor- 
. mation environment by SIZE (Atiase 1985; El-Gazzar 1998), measured as the natural log 
of market capitalization each year. Using these controls, we modify Equation (4) and es- 
timate the following model for each control variable: 


R, = aj + a,POST + a,INC + b,E, , + b,E, + b,E,., + b,R,,, + b,POST*E, , 
+ b,POST*E, + bPOST*E,,, + b,POST*R,,, --cPOST*INC 
+ c,POST*INC*E, , + c,POST*INC*E, + cQPOST*INC*E,,, 
+ c,POST*INC*R,, + dJINC*E, , + dINC*E, + d,JINC*E,,, 
+ d,INC*R,,,;+ fjCTRL*E, ,  f,CTRL*E, + £jCTRLE,,, 
+ £,CTRL*R,,, + u, (6) 


where CTRL is the particular control variable. We estimate Equation (6) separately for firms 
that were multi-segment versus single-segment under SFAS No. 14. 

The expected signs on the coefficients of the CTRL X E,,, interaction terms are as 
follows. Since firms with high M/B ratios tend to be growth firms, whose capitalized 
earnings are further in the future, the expected sign of MKT..BOOK X E,,, is positive.” 
The expected sign of LOSS X E,,, is negative, since negative earnings are both more timely 
and less persistent. The expected sign on SIGN X E,,, is negative, because bad news is 
more timely (reflected more in current earnings) than good news. The expected sign of 
FIRM. EVAR X E,,, is negative, since FIRM .EVAR is coded 1 for high variance firms and 
more variable earnings are both less persistent and more difficult to forecast. The expected 
sign of SIZE X E, is positive, since large firms should have a richer information 
environment. 

Table 6 presents regression results for model (6) estimated with pre-131 multi-segment 
firms. In Table 6, the coefficients on all five of the control variables interacted with E,,, 
have the expected signs and are statistically significant. Most importantly, the results in 
Table 6 show that even when we control for factors that are known to affect the returns- 
earnings relation, we always find a significant upward shift in FERC in the post period for 
pre-131 multi-segment firms (see the coefficient for POST x E,,,). This is strong evidence 
that SFAS No. 131 resulted in an increase in stock price informativeness for such firms.” 
The upward shift in FERC is so strong that, in effect, inclusion of the control variables 
cannot make it go away, and the introduction of control variables in Equation (6) causes 
almost no changes in our results. 

Finally, we estimate Equation (6) using our sample of pre-131 single-segment firms, in 
order to examine whether our previous results for single-segment firms in Table 4 are robust 
to the inclusion of the controls. The estimated coefficients for the interactions of the con- 
trol variables with future earnings (CTRL X E,,,) have the expected signs and are significant 
(in three out of five regressions). We note that the FERC shifts in Table 7 
are not significant (see coefficients for POST X E,,,) for single-segment firms, consistent 
with the FERC shift for pre-131 single-segment firms in Table 4. Thus, the addition of 


?3 Durnev et al. (2003) make the same point about including a control for growth in their FERC regression. 

24 Note that the adjusted R? of the model with SIGN added is three to four times as large as the other models. 
This reflects the fact that the sign of the year t stock return has substantial explanatory power for the magnitude 
and sign of the year t stock return. 
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several control variables does not affect our prior conclusion that pre-131 single-segment 
firms experienced no temporal shift in FERC. Most important, both Tables 4 and 7 show 
that pre-131 single-segment firms that increased their numbers of disclosed segments ex- 
hibit positive shifts in FERC after SFAS No. 131 adoption (see coefficients for POST 
x INC Xx Bu) 


Vill. CONCLUSION 

We investigate the effect of firms' adoption of SFAS No. 131 segment disclosure rules 
on the stock market's ability to predict the firms' earnings, which we refer to as stock price 
informativeness. We measure informativeness by the forward earnings response coefficient 
(FERC), the association between current-year returns and next-year earnings. SFAS No. 
131, effective for fiscal years beginning after December 15, 1997, arguably increased both 
the quantity and quality of segment disclosure. 

We find that pre-131 multi-segment firms experienced a significant increase in FERC 
after adopting SFAS No. 131, regardless of whether they increased their number of reported 
business segments. This indicates that SFAS No. 131 achieved one of its intended effects: 
to increase the quality of reported information for multi-segment firms. We also find that 
many pre-131 single-segment firms increased their disaggregation of segment data under 
SFAS No. 131, and the larger of these firms experienced an increase in FERC. Our use of 
control firms (single-segment firms that were unaffected by SFAS No. 131) provides as- 
surance that the results are not due to some other event(s) concurrent to the adoption of 
SFAS No. 131. These results are robust under numerous procedures that control for char- 
acteristics of the sample firms and their earnings, providing strong evidence that SFAS No. 
131 resulted in an increase in stock price informativeness both for multi-segment firms and 
for single-segment firms that became multi-segment. Thus, our results provide the first 
empirical price-based evidence that SFAS No. 131 provided more information (about future 
earnings) to the market, as the standard's proponents have suggested. 

Perhaps as important as our results, this is the first study to examine the consequences 
of a mandated accounting change in terms of its affects on the amount of information 
(about future earnings) reflected in stock prices. Thus, this paper represents a new approach 
to studying the effects of (changes in) accounting standards, which can be applied to other 
standards. 


APPENDIX 
Qualitative Improvements in Disclosure under SFAS No. 131 
This appendix provides a discussion of qualitative improvements in segment informa- 
tion, under SFAS No. 131, that likely improved the ability of analysts and investors to 
forecast future earnings and cash flows. By "qualitative" we mean all improvements other 
than increased disaggregation (greater numbers) of reported business segments, although 
some of these provisions resulted in increases in the numbers of data items reported. 


Incremental Information Provided by SFAS No. 131 


A comparison of the requirements of SFAS No. 131 with those of SFAS No. 14 suggests 
that the current standard provides incremental, useful information in the following areas. 


25 In unreported results, we also control for the effect of losses in period t, and our conclusions are strongly 
supported. We also re-estimate the regressions in Tables 6 and 7 using all control variables together in one 
regression, and our conclusions remain unchanged. 
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SFAS No. 131 requires that an operating segment be defined as a component of 
an enterprise whose operating results are regularly reviewed by the enterprise's 
Chief Operating Decision Maker (CODM), to make decisions about resources to 
be allocated to the segment and assess its performance (para. 10). SFAS No. 131 
states that, consequently, the segments are evident from the structure of the enter- 
prise's internal organization (para. 4). 

SFAS No. 131 requires that reported segment profit or loss correspond to the mea- 
sure of segment profit or loss reviewed by the CODM (para. 30). This measure 
does not necessarily need to be the GAAP measure, as long as it is the one used 
by the CODM. This further emphasizes the decision usefulness of the segment 
information to be provided under SFAS No. 131 as opposed to SFAS No. 14. 


. Additional requirements related to segment income include the following. 


a. SFAS No. 131 requires that managers separately report interest revenue and 
interest expense amounts, for nonfinancial segments, if these amounts are in- 
cluded in the measure of segment profit or loss reviewed by the CODM (para. 
27). 

b. SFAS No. 131 requires disclosure of extraordinary items, if the amounts are 
included in the measure of segment profit or loss reviewed by the CODM (para. 
27). 

c. SFAS No. 131 requires disclosure of income tax expense or benefit, if the 
amounts are included in the measure of segment profit or loss reviewed by the 
CODM (para. 27). 

d. SFAS No. 131 requires disclosure of significant non-cash items, other than 
depreciation, depletion, and amortization, if the amounts are included in the 
measure of segment profit or loss reviewed by the CODM (para. 27). 

SFAS No. 131 specifies criteria under which similar operating segments may/may 

not be aggregated (para. 17). 

SFAS No. 131 specifies criteria under which an enterprise may/may not combine 

information about material operating segments with information about immaterial 

operating segments to produce an aggregated reportable segment (para. 19) 


Summary of SFAS No. 14 with Regard to the Items Above 


l. 


t3 


SFAS No. 14 required that an operating segment be defined as a component of an 
enterprise engaged in providing a product or service or a group of related products 
and services, primarily to unaffiliated customers, for a profit SFAS No. 14 stated 
that determination of an enterprise's industry segments must depend to a consid- 
erable extent on the judgment of the management of the enterprise. 

SFAS No. 14 defined reported segment profit or loss by defining segment revenues 
and expenses. SFAS No. 14 did not require the disclosures of segment income 
items described in 2a through 2d above. 

SFAS No. 14 did not specify criteria under which segments producing similar 
products or services may/may not be aggregated. 

SFAS No. 14 did not specify criteria under which an enterprise may/may not 
combine information about material operating segments with information about 
immaterial operating segments to produce an aggregated reportable segment. 


Summary of SFAS No. 131 Qualitative Improvements 


The most important qualitative improvement under SFAS No. 131, in our view, consists 
of the implementation of the “management approach" to identifying reportable segments, 
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mentioned in item 1 above. In its 1993 white paper, the AIMR stated (Knutson 1993, 5), 
“We believe that segment data are most useful when they depict the way in which the 
enterprise itself is organized and managed ..." In 1996 the AIMR'Ss letter, responding to the 
FASB's exposure draft that preceded SFAS No. 131, stated, “Disaggregated information 
based on the management approach should provide analysts with valuable insights into the 
source of past, present, and future earnings as well as a better understanding of risk factors" 
(emphasis added). 

SFAS No. 131's goal, as summarized in the standard, is not specifically to force com- 
panies to provide more disaggregated information, but rather to improve the quality and 
quantity of information about how a company is managed (para. 51): 


Key characteristics of the new approach were that (a) information would be provided 
about segments of the enterprise that corresponded to the structure of the enterprise's 
internal organization, that is, about the divisions, departments, subsidiaries, or other 
internal units that the chief operating decision maker uses to make operating decisions 
and to assess an enterprise's performance, (b) specific amounts would be allocated to 
segments only if they were allocated in reports used by the chief operating decision 
maker for evaluation of segment performance, and (c) accounting policies used to 
produce the disaggregated information would be the same as those used in the reports 
used by the chief operating decision maker in allocating resources and assessing seg- 
ment performance. 
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ABSTRACT: We find that analyst forecasts of earnings per share occur in nickel inter- 
vals at a much greater frequency than do actual earnings per share. Analysts who 
round their earnings per share forecasts to nickel intervals exhibit characteristics of 
analysts who are less informed, exert less effort, and have fewer resources. Rounded 
forecasts are less accurate and the negative relation between rounding and forecast 
accuracy increases as the rounding interval increases from nickel to dime, quarter, half- 
dollar, and dollar. An examination of announcement period returns reveals that market 
expectations more closely align with consensus forecasts including rounded forecasts 
and then correct toward the more accurate consensus forecasts excluding rounded 
forecasts. Finally, exclusion of rounded forecasts decreases forecast dispersion. 


Keywords: heaping; rounding; analyst forecast accuracy; dispersion. 


I. INTRODUCTION 
e find that analysts' earnings per share forecasts occur at nickel intervals ap- 
proximately 55 percent of the time. This rate is much greater than expected based 
either on the frequency of actual earnings, which occur at nickel intervals 22.75 
percent of the time, or on a random distribution (i.e., 20 percent of the time).! The frequency 
of forecasted earnings at nickel intervals is 2.75 (1.e., 55 percent/20 percent) times greater 


! The expectation that 20 percent of earnings per share should round to nickel intervals if earnings occur at 
random is not entirely accurate based on Benford’s law (Benford 1938). Benford's law suggests that when 
earnings per share is less than $1.00, the probability of the pennies digit being equal to a 0 or 5 is 21.7 percent. 
When earnings per share is greater than or equal to $1.00 and less than $10.00, Benford's law predicts the 
pennies digit to equal a 0 or 5 for 20.16 percent of the observations. When earnings per share is greater than 
or equal to $10.00 and less than $100.00, Benford's law predicts the pennies digit to equal a 0 or 5 for 20.02 
percent of the observations. Therefore, the expected frequency at nickel intervals based on Benford's law should 
be a weighted average of these expectations. As a practical matter, most annual earnings per share observations 
lie between $1.00 and $10.00, so the expectation based on Benford's law will be very close to the simpler 
expected value of 20 percent. We use the simpler expectation for ease of exposition. 


We thank Huong Higgins, Joe Rodgers, Senyo Tse, Beverly Walther, two anonymous reviewers, and workshop 
participants at Baylor University, Oklahoma State University, Oregon State University, and The University of Texas 
at San Antonio for many helpful comments. The authors gratefully acknowledge the contribution of Thomson 
Financial for providing earnings per share forecast data, available through the Institutional Brokers Estimate System. 
This data is provided as part of a broad academic program to encourage earnings expectations research. 
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than expected. We investigate whether rounding relates to the analyst's level of informa- 
tiveness. Individuals may round to common numerical intervals when they lack precise 
information. For example, suppose two persons were asked the driving distance from Los 
Angeles to New York City. If the first person answered 3,000 miles and the second person 
answered 2,824 miles, it is likely that the latter provides the more informed answer.? 

Prior research has labeled the phenomenon of rounding one's answer to a common 
interval as "heaping." Originating in the field of demography and subsequently spreading 
to areas as diverse as economics, healthcare, psychology, sociology, and statistics, heaping 
represents a common type of measurement error found in discrete quantitative data based 
on subject responses or observer assessments. For example, respondents tend to heap in 
intervals of five in estimating the number of individuals having a particular characteristic 
in their personal network (Roberts and Brewer 2001; McCarty et al. 2001). This may lead 
to incorrect assessments in estimating the size of hard-to-count subpopulations, such as 
those who are HIV positive or homeless. 

We observe the phenomenon of heaping for analyst forecasts of annual earnings per 
share. The top (bottom) graph in Figure 1 displays the frequency for the last two digits of 
reported (forecasted) annual earnings per share in the unadjusted I/B/E/S data over the 
period 1985—2001. The forecasts are the last forecast in each year for each analyst-firm 
pair. In comparison to reported earnings, the frequency of observations at nickel intervals 
is much greater for analyst forecasts. Sharp increases in the frequency of analyst forecasts 
occur at every nickel interval? For reported earnings, the frequency is relatively constant 
across intervals, with only a slight tendency to report earnings per share in nickel intervals." 

We first investigate individual analyst characteristics associated with the choice to round 
an earnings forecast. We find that analysts are less likely to provide a rounded forecast 
when they have greater prior forecast accuracy, are at larger brokerage firms, and fore- 
cast more frequently. Analysts with more firm experience, a longer forecast horizon, and 
those who follow more firms and industries are more likely to provide a rounded forecast. 
Second, we examine the forecast accuracy of analysts who round and those who do not. 
We find that rounded forecasts are significantly less accurate than non-rounded forecasts. 
Based on a correlation of announcement period returns with earnings surprise, we find that 
capital market expectations are more closely associated with consensus forecasts that in- 
clude rounded forecasts. In addition, the measurement error induced by rounding is related 
to abnormal returns during earnings announcements, suggesting that market participants do 
not fully incorporate characteristics of analysts that round. Third, we investigate the relation 
between rounding and forecast dispersion. Prior research argues ex ante uncertainty can be 
measured using dispersion of earnings forecasts (e.g., Barron et al. 1998; Diether et al. 
2002). Greater dispersion implies greater uncertainty. We find that excluding rounded fore- 
casts from the analysis significantly reduces forecast dispersion, consistent with the view 
that analysts who round have less precise information. 


2 The Rand McNally: Road Atlas '03 reports the driving distance between New York City and Los Angeles as 
2,824 miles. 

* Not all forecasts reported in nickel intervals are necessarily rounded. An analyst that forecasts to a nickel 
interval may expect earnings to precisely equal that nickel interval. The error in measuring rounded forecasts 
as all forecasts reported in a common interval reduces the power of our tests to determine whether rounded 
forecasts exhibit characteristics of less informed analysts. 

^ Thomas (1989) finds more zeros and fewer nines than would be expected in the second-from-left-most digit in 
actual reported earnings for firms reporting profits and the opposite pattern for firms reporting losses. Das and 
Zhang (2003) find that this rounding-up of reported earnings is related to earnings management activities. 
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An examination of the properties of analyst forecasts is important because analysts play 
a significant role as information intermediaries in the functioning of capital markets. A 
large body of research shows that analyst forecasts are useful for investment decisions.? 
However, prior research also documents many instances in which financial analysts do not 
process publicly available information efficiently in forming earnings expectations.? Users 
of analyst forecasts can benefit by knowing the extent to which individual analyst forecasts 
can be relied upon to accurately predict the firm's future performance (Schipper 1991; 
Clement and Tse 2003; Mikhail et al. 2003). Prior research has identified superior analysts 
based on certain analyst-specific characteristics (e.g., Mikhail et al. 1997; Clement 1999; 
Jacob et al. 1999; Brown 2001a; Clement et al. 2003; Clement and Tse 2003). These studies 
focus primarily on characteristics of individual analysts (e.g., prior accuracy, frequency of 
forecasting, experience, forecast horizon, and number of firms followed) or their brokerage 
firm (e.g., size, industry specialization, and turnover) and do not consider rounding. Our 
findings facilitate the understanding of tbe extent to which analyst forecast properties are 
associated with rounding. 

We contribute to the analyst forecast literature by showing that analyst forecasts are 
affected by a behavioral bias (i.e., heaping). Our results suggest that those analysts who 
exhibit heaping provide less accurate forecasts and display characteristics of less informed, 
lower effort analysts. Future research may wish to explore alternative behavioral biases 
affecting analysts and the accuracy of their forecasts, and the extent to which users' deci- 
sions may have been impaired by failure to understand the effects of these biases on analyst 
forecasts. 

We proceed as follows. Section II discusses prior literature and develops hypotheses. 
section III describes sample selection and measurement of our dependent and independent 
variables. Section IV discusses the empirical results and Section V concludes. 


IL RELATED LITERATURE AND HYPOTHESES DEVELOPMENT 

An extensive body of literature addresses rounding issues under the topic of heaping. 
Heaping is often found in discrete quantitative data provided by subject reports or observer 
assessments. Examples of heaping research include estimates of personal network size 
(McCarty et al. 2001; Roberts and Brewer 2001), job tenure (Ureta 1992), unemployment 
duration (Torelli and Trivellato 1993), current weight (Rowland 1990), length of breast- 
feeding (Singh et al. 1994), smoking (Brown et al. 1998), elapsed time (Huttenlocher et al. 
1990), blood pressure (Wen et al. 1993), and ultrasound measures (Wright and Bray 2003). 
The research focuses on data imprecision due to heaping and statistical approaches for 
treating heaped data (e.g., Hobson 1976; Heitjan 1994; Singh et al. 1994; Roberts and 
Brewer 2001). Heaping likely reflects one or more cognitive processes. Individuals may 
choose culturally defined "round" or “even” numbers as responses in providing estimates. 
This tendency is called digit preference when the heaped values correspond to a limited 
set of terminal digits. In other cases, heaping may be due to computing a rate of occurrence 


* Analyst forecasts are commonly used as measures of market expectations (Brown 1993). The empirical evidence 
of the relation between market returns and forecast error extends from earlier studies (e.g., Brown et al. 19872) 
to more recent studies (e.g., Bartov et al. 2002; Kinney et al. 2002; Brown and Caylor 2005; Payne and Thomas 
2005). Empirical research also finds that the market reacts to forecast revisions (e.g., Gleason and Lee 2003). 

$ Previous research provides evidence that analysts do not efficiently process information in past earnings 
(Abarbanell and Bernard 1992; Ali et al. 1992), extreme past earnings changes (Easterwood and Nutt 1999), 
prior forecast errors (Mendenhall 1991), forecast errors of related firms (Ramnath 2002), forecast revisions 
(Elliott et al. 1995; Gleason and Lee 2003), and past stock returns (Abarbanell 1991). 
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and multiplying this rate by some other measurement unit such as a time period. Heaping 
will then exhibit itself in multiples of the other measurement unit (1.e., time periods). 

If analysts engage in data heaping, then forecasts of earnings per share should occur 
more frequently at common currency units (e.g., nickel intervals). Analysts spend time and 
resources to gather information regarding the firm's future earnings. When analysts do not 
derive a precise forecast (i.e., to the penny), they are more likely to provide a rounded 
response. Reported earnings per share, on the other hand, are not based on observer as- 
sessment. Free from any management manipulation, one would not expect reported earnings 
per share to reflect a behavioral bias toward rounding. We hypothesize that rounding will 
occur more frequently in analyst forecasts than in reported earnings. 


H1: Rounded analyst forecasts occur more frequently than expectations based on re- 
ported earnings per share. 


Analyst Characteristics and Forecast Accuracy 


Prior literature has identified analyst and brokerage firm characteristics associated with 
individual analyst forecast accuracy (Mikhail et al. 1997; Clement 1999; Jacob et al. 1999; 
Brown 2001a; Brown and Mohd 2003; Clement and Tse 2003). Past accuracy, brokerage 
firm size, forecast frequency, and firm experience are related positively to forecast accuracy, 
while forecast horizon, number of firms followed, and number of industries followed are 
related negatively to forecast accuracy. We extend these research findings by examining 
whether analyst characteristics are associated with heaping. 

One commonality of the research on heaping is that reported data contain greater 
measurement error when individuals round to common amounts. If financial analysts are 
similarly affected by heaping, then there should be greater measurement error (1.e., forecast 
error) at common currency intervals. Analysts have economic incentives to provide accurate 
forecasts (Mikhail et al. 1999; Hong and Kubik 2003) and they attempt to improve forecast 
accuracy by gathering and processing information throughout the period (Brown et al. 
1987a; O'Brien 1988; Brown and Kim 1991; Brown and Mohd 2003). However, gathering 
and processing information is a costly endeavor and some analysts may provide less in- 
formed forecasts when the incremental cost of increased forecast accuracy outweighs the 
incremental benefit.’ For instance, analysts at smaller brokerage firms are not privy to the 
same set of information, restricting their ability to provide more accurate forecasts. Fur- 
thermore, analysts at smaller brokerage firms tend to have less industry specialization, 
hindering their ability to provide accurate forecasts (Clement 1999). Compared to analysts 
at larger brokerage firms, analysts at smaller brokerage firms are more likely to incur 
relatively higher costs to gather information to provide an equally accurate forecast and 
therefore more likely to provide less precise forecasts. Analysts following more companies 
have less time and resources to devote to forecasting each company's earnings so their 
forecasts are likely to be less precise. 

Less informed analysts should be identified based on the behavioral bias to round (i.e., 
heap) their forecasts to common numerical intervals. The heaping literature predicts that 
analyst forecasts occurring at nickel intervals contain more measurement error (i.e., forecast 


7 One potential benefit that could be derived from more accurate forecasts is the additional revenue generated 
from increased trading of stocks covered by the analyst's brokerage firm. A brokerage firm's trading volume is 
significantly greater for stocks covered by its analysts (Irvine 2000). 
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error) than forecasts occurring at non-nickel intervals. Analysts with less firm-specific in- 
formation about future earnings are more likely to heap their forecasts. We hypothesize 
that analysts who round will exhibit characteristics associated with less informed analysts, 
based on variables shown in prior research. We also hypothesize that they will provide less 
accurate forecasts. 


H2: Rounded analyst forecasts are associated with characteristics of less informed 
analysts. 


H3: Rounded analyst forecasts are less accurate than non-rounded analyst forecasts. 


Forecast Dispersion 


Forecast dispersion is defined as the standard deviation of analysts' final forecasts for 
the company in that year scaled by the absolute value of actual earnings. Forecast dispersion 
has commonly been used as a measure of uncertainty with respect to the firm's information 
environment (Imhoff and Lobo 1992; Ackert and Athanassakos 1997: Barron et al. 1998; 
Payne and Robb 2000; Diether et al. 2002; Kinney et al. 2002; Hope 2003). Greater dis- 
persion indicates less agreement among analysts regarding expected earnings due to the 
inability or unwillingness of some analysts to fully and objectively gather and process 
information. Analysts expending greater resources or effort to obtain more precise infor- 
mation to forecast earnings are more likely to be in agreement. Exclusion of forecasts from 
less informed analysts should result in greater agreement among the remaining informed 
analysts, resulting in lower forecast dispersion.? 


H4: Dispersion in analyst forecasts is lower when rounded forecasts are excluded. 


IH. SAMPLE SELECTION AND VARIABLE MEASUREMENT 
Sample Selection Criteria 


We obtain analyst forecast data from the I/B/E/S Detail Files that are not split-adjusted 
and therefore do not suffer from the retroactive stock-split rounding effect addressed in 
Baber and Kang (2002) and Payne and Thomas (2003). Our initial sample includes annual 
earnings forecasts from 1985 through 2001. Consistent with prior research (O'Brien 1990; 
Sinha et al. 1997; Clement and Tse 2003) we examine only the last forecast for each 
analyst-firm pair. I/B/E/S forecasts are issued by both individual analysts and analyst 
teams. We eliminate all team forecasts based on a review of the Broker Translation file 
received from I/B/E/S that links analyst codes with their identities.? We delete observations 
where fewer than three analysts follow a firm in a given year or the forecast horizon in 
the current or the previous year is less than ten or more than 300 calendar days from the 


* The hypothesis that rounded forecasts are less accurate (H3) does not directly lead to the hypothesis that 
exclusion of rounded forecasts decreases forecast dispersion (H4). If a sufficient number of rounded forecasts 
cluster away from reported earnings, then rounded forecasts will be less accurate, yet overall forecast dispersion 
could be lower. A related issue is whether rounding analysts herd toward the consensus forecast. We find that 
rounding analysts are more likely to herd and increase forecast dispersion. One possible reason for this finding 
is that rounding analysts may revise more often toward the consensus but revise to different rounded intervals. 
Non-rounding analysts who expend more effort are more likely to issue timelier forecasts and have greater 
agreement. In addition, better-informed, non-rounding analysts do not necessarily revise toward the consensus, 
which can be significantly affected by the forecasts of lesser informed, less timely rounding analysts that tend 
to take more extreme positions. We address the relation between rounding and herding in sensitivity tests 
reported later in the paper. 

? Our results are similar if we keep team forecasts in our sample. 
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earnings announcement. Analyst characteristics are measured relative to other analysts 
following the firm in the same year. We require that each firm have at least one analyst 
who rounds and another who does not round in a given year. These criteria result in a 
sample size of 136,323 forecasts over the period 1985—2001. 


Variable Measurement 


To facilitate comparisons of estimated coefficients and to control for the effects of 
outliers, we standardize all variables as in Clement and Tse (2003). The values for each 
variable are standardized to lie between 0 and 1 by computing the difference between the 
observed value and minimum value (or the difference between the maximum value and 
the observed value), divided by the range computed as the maximum minus the minimum 
value. The absolute magnitudes of the regression coefficients indicate the explanatory vari- 
ables' relative importance. Forecast accuracy is calculated so that values closer to 1 rep- 
resent greater forecast accuracy (lower absolute forecast error) and values closer to 0 
represent lower forecast accuracy (greater absolute forecast error). The regression model 
examined is: 


Accuracy;, = ag + alag Accuracy; + o4Broker. Size;, + a,For_Frequency,, 


t a,Firm_Experience,, + a;For Horizon 


ijt ijt 


+ agFirms Followed, 


gt a Industries Followed, 


ijt + Ej 


where the standardized dependent and independent variables are computed as: 


Dependent Variable 


Accuracy = maximum absolute forecast error for analysts following firm j in ` 
year ¢ minus the absolute forecast error of analyst i following firm 
j in year t, scaled by the range of absolute forecast errors for ana- 
lysts following firm j in year t. 


Independent Variables 


Lag_.Accuracy = maximum absolute forecast error for analysts following firm j in 
year t-1 minus the absolute forecast error of analyst i following 
firm j in year t-1, scaled by the range of absolute forecast errors 
for analysts following firm j in year 1-1; 

Broker. .Size = number of analysts employed by the broker employing analyst i 
following firm j in year ¢ minus the minimum number of analysts 
employed by brokers for analysts following firm j in year t, scaled 
by the range of broker size for analysts following firm j in year t; 

For. Frequency = number of firm j forecasts made by analyst i in year £ minus the 
minimum number of firm j forecasts for analysts following firm j 
in year f, scaled by the range of the number of firm j forecasts 
issued by analysts in year t; 


1? We obtain similar results if we require a minimum of two or four analysts for each firm/year. 
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Firm. Experience = number of years of firm-specific experience for analyst i following 
firm j in year t minus the minimum number of years of firm-specific 
experience for analysts following firm j in year t, scaled by the 
range of years of firm-specific experience of analysts following firm 
J in year t; 

For. Horizon = number of calendar days from the forecast date to the earnings 
announcement date for analyst i following firm j in year ¢ minus 
the minimum forecast horizon for analysts who follow firm j in 
year t, scaled by the range of forecast horizons for analysts follow- 
ing firm j in year t; 

Firms. Followed = number of firms followed by analyst i following firm j in year t 
minus the minimum number of firms followed by analysts following 
firm j in year t, scaled by the range in the number of firms followed 
by analysts following firm j in year t; and 

Industries. Followed = number of industries followed by analyst i following firm j in year 
t minus the minimum number of industries followed by analysts 
following firm j in year t, scaled by the range in the number of 
industries followed by analysts following firm j in year t. 


Table 1 presents mean analyst characteristics after standardization. Mean accuracy is 
significantly lower for rounders than non-rounders. The means for lag accuracy, broker size, 
and forecast frequency are all higher for non-rounders, whereas the means for firm expe- 
rience, forecast horizon, firms followed and industries followed are all higher for rounders. 
The greatest differences in means between rounders and non-rounders are reported for 
forecast frequency (—0.098) and forecast horizon (0.084). The direction of the mean dif- 
ferences generally supports an association between rounding and less informed analysts. 
Firm experience represents the sole exception whereby more experienced analysts are more 
likely to round their forecasts. 

Table 2 reports correlations among the standardized analyst characteristics. The cor- 
relations are generally consistent with prior studies (e.g., Clement 1999; Clement and Tse 
2003). Forecast accuracy is significantly correlated with all seven explanatory variables, 
being associated positively with prior accuracy, broker size, forecast frequency, and firm 
experience, and negatively with forecast horizon, firms followed, and industries followed. 
Forecast frequency has the highest positive correlation with forecast accuracy while forecast 
borizon has the highest negative correlation with forecast accuracy. 

Among the independent variables, firms followed and industries followed are highly 
positively correlated (0.680), while forecast frequency and forecast horizon are highly neg- 
atively correlated (—0.461). The only other correlation between independent variables 
falling outside the —0.10 to 0.10 range is between broker size and industries followed 
(—0.178). Larger brokerage firms apparently allow analysts to have greater industry 
specialization. 


IV. EMPIRICAL RESULTS 
We begin with descriptive evidence on the prevalence of rounding. Table 1 reports that 
analyst forecasts of earnings per share occur at nickel intervals for 77,880 of the 136,323 
observations (54.93 percent). In contrast, reported earnings (not tabulated) occur at nickel 
intervals for only 22.75 percent of the observations. Consistent with H1, rounded forecasts 
occur more frequently (2.41 times — 54.93/22.75) than expectations based on reported 
earnings per share. The difference in proportions is significant (p-value « .0001) based on 


The Accounting Review, July 2005 





Rounding of Analyst Forecasts 813 
TABLE 1 
Mean Standardized Analyst Characteristics 
(Analyst/Firm/ Years = 136,323) 
Variable |  — _ Overall Rounders Non-Rounders Dierence 
Accuracy 0.655 0.643 0.678 —0.035* 
Lag .Áccuracy 0.635 0.630 0.641 —0.011* 
Broker... Size 0.357 0.348 0.368 —0.020* 
For_ Frequency 0.427 0.383 0.481 —0.098* 
Firm... Experience 0.431 0.442 0.417 0.025* 
For Horizon 0.393 0.431 0.347 0.084* 
Firms... Followed 0.365 0.372 0.355 0.017* 
Industries. .Followed 0.346 0.355 0.336 0.019* 
Analyst Forecasts n = (96) 136,323 74,880 61,443 
(10090) (54.93%) (45.07%) S 


* Difference in means t-test is significant at the 196 level. 


Accuracy = maximum absolute forecast error for analysts following firm j in year ¢ minus the 
absolute forecast error of analyst i following firm j in year t, scaled by the range of 
absolute forecast errors for analysts following firm j in year t; 
Lag-Accuracy = maximum absolute forecast error for analysts following firm j in year t-1 minus the 
absolute forecast error of analyst i following firm j in year t-1, scaled by the range of 
absolute forecast errors for analysts following firm j in year t-1; 
Broker_Size = number of analysts employed by the broker employing analyst i following firm j in year 
t minus the minimum number of analysts employed by brokers for analysts following 
firm j in year t, scaled by the range of broker size for analysts following firm j in year t; 
For..Frequency = number of firm j forecasts made by an analyst in year t minus the minimum number of 
firm j forecasts for analysts following firm j in year z, scaled by the range of the number 
of firm j forecasts issued by analysts in year t; 
Firm.. Experience = number of years of firm-specific experience for analyst i following firm j in year t minus 
the minimum number of years of firm-specific experience for analysts following firm j in 
year t, scaled by the range of years of firm-specific experience following firm j in year t; 
For..Horizon = number of days from the forecast date to the fiscal year-end for analyst i following firm j 
in year ¢ minus the minimum forecast horizon for analysts who follow firm j in year t, 
scaled by the range of forecast horizons for analysts following firm j in year t; 

Firms. Followed = number of firms followed by analyst i following firm j in year t minus the minimum 
number of firms followed by analysts following firm j in year t, scaled by the range in 
the number of firms followed by analysts following firm j in year t; and 

Industries. Followed = number of industries followed by analyst i following firm j in year t minus the minimum 
number of industries followed by analysts following firm j in year t, scaled by the range 
in the number of industries followed by analysts following firm j in year t. 


a difference in means t-test. Rounding of analyst forecasts is even more prevalent for larger 
intervals, where the frequency of rounding is 2.75, 3.10, 3.67, and 4.14 times greater than 
reported earnings for dime, quarter, half-dollar, and dollar intervals, respectively. 


Analyst Characteristics Explaining Rounding 


Prior literature documents an association between analyst forecast characteristics and 
analyst forecast accuracy. We examine whether these same analyst forecast characteristics 
are related to an analyst's choice ta round. If analysts with rounded forecasts have less 
specialized knowledge, rounding should be associated with those characteristics describing 
less accurate forecasts. 

Table 3 reports the results for logistic regressions of rounding on analyst forecast char- 
acteristics. The dependent vartable takes a value of 1 (0) for an analyst who rounds (does 
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TABLE 2 
Pearson Correlations among Standardized Analyst Characteristics 
(Analyst/Firm/Years — 136,323) 


Lag.  Broker_ For... Firm... For. | Firms. Industries . 

Accuracy Size Frequency Experience Horizon Followed | Followed 

Accuracy 0.071*  0.031* 0.190* 0.0205* . —0.316* -0.024* —0.045* 
Lag. Accuracy 0.021* 0.030* 0.002 —0.040* .—0.054* . —0.065* 
Broker .Size 0.066* 0.055* . —0.007  -0.062* . —0.178* 
For. Frequency 0.035* | —0.461* 0.016* . —0.023* 
Firm. Experience —0.034* . 0.090* 0.045* 
For. Horizon —-0.013* 0.013* 
Firms. Followed 0.680* 


* Significant at the 1 percent level. 
Variable definitions are provided in Table 1. 


TABLE 3 
Logistic Regression of Rounding on Analyst Forecast Characteristics" 
(Analyst/Firm/Years = 136,323) 


Rounding;, = % + a,Lag_Accuracy,, + a,Broker_Size,, + a4For Frequency;, 


ijt 


+ a,Firm_Experience,, + «,For_Horizon,, + a.Firms_Followed,, 


+ aj4Industries Followed;, + £j, 
Expected Sign Coefficient Coefficient 
Intercept ? 0.233* 0.240* 
(140.5) (145.5) 
Lag. Accuracy — —0.043* —0.043* 
(7.6) (7.8) 
Broker. .Size — —0.156* —0.145* 
(82.3) (68.8) 
For. Frequency = —0.615* —0.612* 
(1191.5) (1179.5) 
Firm Experience — 0.200* 0.206* 
(196.4) (209.1) 
For_Horizon + 0.446* 0.444* 
(605.5) (601.5) 
Firms_ Followed + 0.148* 
(74.1) 
Industries... Followed + 0.112* 
(46.6) 


* Wald Chi-square statistic (shown in parentheses) is significant at the 1 percent level. 

? The dependent variable, rounding, in the logistic regression takes a value of 1 (0) for an analyst that rounds 
(does not round) her final earnings forecast for the year. The model has a Chi-square Likelihood Ratio statistic 
of 3,634.58 (p « .01). The independent variables are defined in Table 1. 
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not round) her final earnings forecast. Due to the high correlation between the number of 
industries followed and the number of firms followed (see Table 2), we include these 
variables separately in the model. The likelihood of rounding decreases with prior accuracy, 
broker size, and forecast frequency. Forecast frequency, which may be a surrogate for the 
amount of effort an analyst expends in obtaining new information about a firm (Clement 
et al. 2003), has the strongest negative relation with rounding. 

The likelihood of rounding increases with firm experience, forecast horizon, firms fol- 
lowed, and industries followed, with forecast horizon having the strongest positive relation 
with rounding. Overall, with the exception of firm experience, analysts who round have the 
same characteristics as analysts providing less accurate forecasts.!! The results are consis- 
tent with rounding analysts having fewer resources and expending less effort to provide 
forecasts.'* In support of H2, we conclude that rounded forecasts are associated with char- 
acteristics of less informed analysts. 


Forecast Accuracy 


Table 4 presents coefficient estimates from a regression of forecast accuracy on analyst 
forecast characteristics including an indicator variable for rounded forecasts. Given the high 
collinearity documented earlier, results for Firms_Followed and Industries. Followed are 
shown separately. The sign and significance of the analyst forecast characteristics in ex- 
plaining forecast accuracy are consistent with prior literature. In support of H3, after con- 
trolling for other factors related to forecast accuracy, rounded forecasts are less accurate 
than non-rounded forecasts.'? 


Relation with Announcement Period Returns 


Prior literature examines the correlation of returns with earnings forecast errors to 
determine which forecasts have a stronger association with market expectations (Fried and 
Givoly 1982; Brown et al. 1987b). We adopt this methodology to determine whether capital 
market expectations better reflect a consensus including rounders (Consensus!) or one 
excluding rounders (Consensus**), Panel A of Table 5 presents rank correlations between 
announcement period returns and earnings surprises conditional on either Consensus or 
Consensus"". Returns are computed as the three-day (—1, 0, +1) announcement period 
size-adjusted return.'* Earnings surprise is defined as actual earnings minus the consensus 
forecast, scaled by price two days prior to the earnings announcement. Observations are 
omitted if the consensus forecasts including and excluding rounded forecasts are within 
$.01.15 


!! The logistic model was also estimated after including broker/year dummy variables. The decision to round may 
be related to brokerage houses rather then the specialized knowledge of individual analysts. All results are 
consistent with those reported and none of the conclusions change. 

12 There exists a significant positive relation between analyst following and the proportion of rounded forecasts 
(correlation — 0.137, p-value « .01). Greater analyst following may have a higher proportion of rounded 
forecasts due to increased herding behavior among analysts. Herding is addressed later in the paper. 

35 The coefficient on rounding is smaller than the other coefficients in the model indicating that the incremental 
ability of nickel rounded forecasts to explain analyst forecast accuracy is lower than the variables identified in 
prior research. When higher rounding intervals are considered (e.g., dime, quarter, half-dollar, and dollar), we 
find a substantial increase in the coefficient on rounding. Untabulated results demonstrate that the coefficient on 
rounding increases in magnitude to —.011, —.018, —.023 and —.028 when rounding is defined at dime, quarter, 
half-dollar, and dollar intervals, respectively. Thus, rounding better explains analyst forecast accuracy as the 
rounding interval increases. 

14 To prevent outliers from driving the differences in the returns to the two groups, returns are winsorized at the 
5th and 95th percentiles. 

15 This constraint reduces the number of firm/year observations from 13,597 to 9,069. 
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+ ojIndustries Followed;, + E; 
Expected Sign Coefficient Coefficient 
Intercept ? 0.717* 0.716* 
(209.3) (208.4) 
Lag..Accuracy + 0.055* 0.055* 
(21.8) (21.6) 
Broker...Size + 0.024* 0.020* 
(8.6) (6.9) 
For_ Frequency + 0.054* 0.053* 
(18.3) (18.1) 
Firm... Experience t 0.013* 0.013* 
(5.8) (5.6) 
For. .Horizon — —0.295* —0.295* 
(—99.7) (—99.6) 
Firms..Followed = —0.027* 
(—9.7) 
Industries... Followed x: —0.035* 
(— 12.7) 
Rounding” — —0.004* —0.004* 
(—2.3) (—2.3) 
Adj. R? 0.108 0.108 


TABLE 4 


Regression of Accuracy on Standardized Analyst Characteristics? 


(Analyst/Firm/Years — 136,323) 


Áccuracy;, = og + a,Lag_Accuracy,, + a,Broker_Sizé, + o4For. Frequency,, 


Herrmann and Thomas 


+ a,Firm_Experience,, + a;For_Horizon,, + aj;Firms Followed, 


ijt 


* t-statistic (shown in parentheses) is significant at the 1 percent level. 

* The dependent variable, Accuracy, is measured as the maximum absolute forecast error for analysts following 
firm j in year t minus the absolute forecast error of analyst i following firm j in year f, scaled by the range 
of absolute forecast errors for analysts following firm j in year t. The independent variables are defined in 
Table 1. 

b Rounding is an indicator variable with a value of 1 (0) for a rounded (not rounded) forecast. 


The results show that the correlation of returns with earnings surprises is greater for 
Consensus'*. Capital market expectations more closely align with Consensus! which are 
on average less accurate, suggesting that market participants do not fully incorporate char- 
acteristics of analysts that round. Further examination of the mean forecast horizon reveals 
that our results for this conclusion are conservative since the Consensus®* has a shorter 
forecast horizon (i.e., is. more timely). The correlation of returns with earnings surprise is 
normally higher for shorter forecast horizons (Brown and Kim 1991), but the Consensus! 
has both a longer forecast horizon and a higher correlation with announcement period 
returns. | 

We extend the correlation results to examine whether forecasts of rounding analysts 
have an expected directional impact on stock returns. If pre-earnings-announcement prices 
better reflect Consensus" (as shown in Panel A of Table 5) and if rounders are less ac- 
curate (as shown in Table 4), then prices should correct toward the Consensus** when 
earnings are announced. An average positive (negative) announcement period return when 
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TABLE 5 
The Consensus Earnings Forecast Including and Excluding Rounded Forecasts and Their 
Relation with Announcement Period Returns 
(Firm/Years — 9,069) 


Panel A: Rank Correlations and Mean Forecast Horizon 


Correlation with 





Announcement Mean Forecast 
Period Returns? Horizon 
Consensus'* Earnings Surprises? .151 113.0 
Consensus** Earnings Surprises” .140 99.6 
Panel B: Mean Buy-and-Hold Returns 
Returns 
during 
Announcement Returns Subsequent to Announcement 
Period Period 
Trading day relative to 
announcement date 2 to 6 7 to 61 62 to 121 2 to 121 
Consensus? > Consensus" 17 I .08 1.97 —1.20 .68 
Consensus!* < ConsensusER .35 .05 1.67 —1.00 75 
Difference —.18* .03 .30 — 20 — 7 
Panel C: Median Buy-and-Hold Returns 
Returns 
during 
Announcement Returns Subsequent to Announcement 
Period Period 
Trading day relative to 
announcement date 2 to 6 7 to 61 62 to 12] 2 to 121 
Consensus > Consensus?" — 02 —.09 1.01 —1.38 — 49 
Consensus'* < Consensus? 16 —.04 1.02 —1.12 —.04 
Difference —.18* —.05 — OI — 26 —.45 


* Difference in means t-test (or difference in medians Wilcoxon test) is significant at the 5 percent level. 

a Represents the mean three-day (—1, 0, +1) announcement period size-adjusted return. 

> Consensus Earnings Surprise is defined as: (Actual EPS — Consensus Forecast of EPS)/Price at day —2, where 
day 0 is the earnings announcement date. Consensus! ©® is the consensus forecast of EPS including 
(excluding) rounders. 


Consensus" is smaller (greater) than Consensus" is consistent with prices moving upward 
(downward) to the more accurate forecasts of non-rounding analysts. 

Panel B (Panel C) of Table 5 reports the mean (median) three-day announcement period 
size-adjusted returns. The mean and median announcement period returns are significantly 
greater (p-value < 0.01) when Consensus! is less than Consensus®*, consistent with prices 
first reflecting Consensus! and then correcting toward Consensus*® when earnings are an- 
nounced. We examine drift in stock returns subsequent to the earnings announcement, where 
the drift period is the 120 trading days, +2 to +121. Results are shown for three post- 
announcement intervals, days 2 to 6, days 7 to 61, and days 62 to 121, because Bernard 
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and Thomas (1989) show that a proportionately larger amount of the drift occurs in the 
five days following the earnings announcement and that drift ceases within 120 days for 
most firms. None of the differences in returns is significant in the post-earnings announce- 
ment period. Significant differences occur only during the three-day period surrounding the 
earnings announcement, suggesting that investors correct fully for any mispricing without 
a delayed response. 


Forecast Dispersion 


The impact on forecast dispersion is determined by making pair-wise comparisons of 
forecast dispersion including rounded forecasts (Dispersion'*) versus excluding rounded 
forecasts (Dispersion®*). Forecast dispersion is measured as the standard deviation of the 
final individual analysts' forecasts for a firm in a given year. Table 6 reports the results 
comparing mean forecast dispersion. Panel A presents findings for unscaled forecast dis- 
persion, and Panel B provides results for forecast dispersion scaled by the absolute value 
of earnings per share.'?^ Panels A and B reveal that forecast dispersion decreases with 
exclusion of rounded forecasts. Panel A shows the mean of Dispersion'* and Dispersion?" 
to be 0.166 and 0.133 respectively, which are significantly different (t = 17.41), indicating 
that rounders do not tend to cluster with non-rounders. Rather, they exhibit behavior con- 
sistent with less specialized knowledge or expending less effort in providing forecasts.'’ 
These results support our H4 that forecast dispersion is lower when rounded forecasts are 
excluded. 

One potentially confounding result in Table 6 is the difference in mean forecast hori- 
zons. The mean forecast horizon including rounders (Forecast Horizon'*) is 114.62 days, 
whereas the mean forecast horizon excluding rounders (Forecast Horizon**) is only 102.60 
days. The greater forecast dispersion including rounders could occur because rounded fore- 
casts are provided on a less timely basis. To mitigate this concern, we separate our sample 
into two groups. The first group consists of all firm-year observations where Forecast 
Horizon! and Forecast Horizont" are within 15 days of each another, allowing for a test 
of differences in forecast dispersion while reducing the effects of differences in forecast 
horizon. As a result of this constraint the difference in mean forecast horizon decreases 
from about 12 days to about one day. The second group consists of all observations where 
Forecast Horizon'* and Forecast Horizon** are not within 15 days of each other. These 
results are shown in the second and third columns of Table 6. For the first group, wherein 
the mean difference in forecast horizons is approximately one day, Dispersion" is signifi- 
cantly greater than Dispersion®*, suggesting that forecast timeliness does not drive our 
dispersion results.!* 


Additional Tests 
Frequency of Rounding over Time 

We compute the frequency of rounded forecasts and rounded actual earnings for each 
of the 17 years in our test period. The untabulated results show a significant temporal 


16 The slightly smaller sample size in Panel B is due to deleting observations with an absolute value of earnings 
per share less than 0.10 to avoid very small numbers in the denominator. 

1? This result is conservative because the standard deviation of analyst forecasts normally increases as sample size 
decreases (Ziebart 1990). All else equal, the consensus excluding rounders has a higher standard deviation due 
to fewer analyst forecasts used in calculating dispersion. 

18 Although the mean difference in forecast horizons is about one day, this difference is statistically significant. 
As an additional test, we restrict the difference in Forecast Horizon and Forecast Horizon** to be less than 
five days. With this restriction, the mean difference in forecast horizons is no longer significant, while the mean 
difference in forecast dispersion remains significant at the .01 level. 
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TABLE 6 
Comparison of Forecast Dispersion Including and Excluding Rounded Forecasts 
(Firm/Years — 11,622) 


Panel A: Mean Forecast Dispersion (Unscaled)* 


Forecast Horizon™ 
Not within 15 days of 


Forecast Horizon'* 
within 15 days of 


_ All Forecast Horizon™ _Forecast Horizon” 

Firm-years 11,622 5,422 6,200 
Dispersion!" 0.166 0.150 0.180 
Dispersion®™ 0.133 0.137 0.130 

Difference 0.033* 0.013* 0.050* 

(t-statistic) (17.41) (7.08) (16.01) 
Forecast Horizon" 114.62 107.12 118.72 
Forecast Horizon** 102.60 106.00 99.72 


Panel B: Mean Forecast Dispersion (Scaled)^ 


Forecast Horizon!* 
Not within 15 days of 


Forecast Horizon!* 
within 15 days of 


All Forecast Horizon** Forecast Horizon** 

Firm-years 11,364 5,298 6,066 
Dispersion” 0.152 0.142 0.162 
Dispersion?" 0.121 0.129 0.114 

Difference 0.031* 0.013* 0.048* 

(t-statistic) (16.31) (5.70) (15.86) 
Forecast Horizon" 114.55 107.09 118.58 
Forecast Horizon®® 102.49 105.97 99.53 


* t-test of the mean difference is significant at the 1 percent level. 

? Dispersion is measured as the standard deviation of the final individual analysts’ forecasts for a firm in a given 
year. Dispersion'* (Dispersion®*) signifies dispersion including (excluding) rounded forecasts. Forecast 
Horizon® (Forecast Horizon**) signifies the mean forecast horizon of all forecasts including (excluding) 
rounders used in calculating dispersion. 

b Dispersion is scaled by the absolute value of earnings per share. Observations with an absolute value of 
earnings per share less than 0.10 are eliminated to avoid very small numbers in the denominator. 


decrease in the frequency of analysts who round and an insignificant temporal decrease in 
the rounding of actual earnings. Even with the decrease, rounded forecasts continue to 
occur at more than twice the frequency of rounded actual earnings. Using only the most 
recent three years of the sample, we obtain similar results to those reported for the full 
sample. | 


Frequency of Rounding across Industries 

We next consider the prevalence of rounded forecasts across industries. Firms are clas- 
sified into 11 sectors identified by I/B/E/S. For all industry sectors, the ratio of rounded 
forecasts to rounded actual earnings is much greater than 1, suggesting that analyst rounding 
is widespread and is not concentrated in a few industries. There is, however, considerable 


I? The decrease in analyst rounding over time is consistent with the temporal improvement in forecast accuracy 
(Brown 1997, 2001b; Lopez and Rees 2002; Matsumoto 2002). 
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variation across industries in the extent of rounded forecasts.?? Industries with the lowest 
ratio of rounded forecasts to rounded reported earnings are technology (1.90), healthcare 
(2.00), and consumer services (2.13). Industries with the highest ratio include transportation 
(3.45), public utilities (3.02), finance (2.90), and energy (2.85). Consistent with analysts 
providing less effort and committing fewer resources toward companies that will likely 
generate less trading revenue for the brokerage firm (Hayes 1998; Irvine 2000), it appears 
that more regulated, slower growth industries have more rounded forecasts. 


Herding of Analyst Forecasts 

We examine the relation between rounding and herding of analyst forecasts bv testing 
whether rounded forecast revisions move the analyst's estimate toward (i.e., herding) or 
away from the consensus. Gleason and Lee (2003) and Clement and Tse (2003, 2004) 
define revisions that move away from the consensus as bold (or high innovation) forecasts 
and those that move toward the consensus as herding (or low innovation) forecasts. If 
rounded forecasts come from less informed analysts, then rounded forecast revisions should 
be more likely to move toward the consensus. Focusing on the final forecast revision, we 
find that rounders herd 71.05 percent of the time while non-rounders herd 67.07 percent of 
the time.” The difference in herding between rounders and non-rounders is significant 
(p-value < 0.01), suggesting that rounders are more likely to provide low innovation (i.e., 
herding) forecasts. 


V. CONCLUSION 

Analyst forecasts of earnings per share occur at nickel intervals far more often than 
expected based either on random occurrence or actual reported earnings per sbare. Research 
in fields outside of accounting and finance, known as “heaping,” documents that subject 
responses or observer assessments occurring at common numeric intervals generally contain 
greater measurement error. Applying this literature to analyst forecasts, rounded forecasts 
should exhibit characteristics of less informed analysts and be less accurate (i.e., have 
greater measurement error). The inability or unwillingness of rounding analysts to fully and 
objectively gather and process information implies that forecast dispersion decreases with 
exclusion of rounded forecasts. 

The results are consistent with our expectations. Rounded forecasts are associated with 
forecast characteristics of less informed analysts. Rounding analysts have lower prior ac- 
curacy, come from smaller brokerage firms, forecast less frequently, have longer forecast 
horizons, and follow more firms and industries. Rounded forecasts are less accurate. Round- 
ing does not simply proxy for other analyst forecast characteristics related to forecast ac- 
curacy in prior research, but is an incrementally significant variable in explaining forecast 
accuracy. We also find that capital market expectations are more highly correlated with the 
consensus forecast that includes rounding analysts, suggesting that market participants do 
not fully incorporate characteristics of analysts that round. Finally, excluding rounded fore- 
casts reduces forecast dispersion even after controlling for differences in forecast horizon. 

Consensus earnings forecasts represent a key input to the investment community in 
setting market expectations. Yet, not all earnings forecasts included in the consensus are of 
equal quality. Consensus earnings forecasts are a combination of forecasts from both the 


20 The extent of rounded reported earnings per share is relatively constant across industries. 

?! The sample size is 58,137 for rounders and 52,322 for non-rounders. The decrease in sample size is due to 
eliminating observations in which the analyst provides only one forecast for the firm in that year (i.e., no forecast 
revision is made). 
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most and the least informed analysts. We provide evidence that rounded forecasts are more 
likely to be among the latter group. Investors should consider reducing the importance they 
place on analyst forecasts reported at common intervals. 

An interesting issue for future research is why do analysts issue rounded forecasts, 
possibly signaling their lack of specialized knowledge, when rounded forecasts could be 
disguised. It may be that analysts are not aware that they are signaling by issuing rounded 
forecasts. We know of no prior research that has studied the forecast properties of rounding 
analysts. The decision to round likely relates to the cost-benefit structure facing analysts. 
When the benefits to accurately forecasting earnings are high enough, analysts will incur 
the costs of gathering additional information, leading to more precise forecasts. When the 
benefits are low, rounded forecasts may be cost efficient. Future research may wish to 
examine these cost-benefit trade-offs and their relationship to the informativeness of 
analysts. 
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ABSTRACT: In a market experiment, buyers respond to sellers' disclosures of one of 
the two potential outcomes of a risky prospect. Buyer reactions reflect two separate 
disclosure phenomena that heretofore have not been considered jointly. First, consis- 
tent with cognitive predictions that users tend to anchor on explicit one-sided disclo- 
sures, buyers pay more relative to expected value when the seller discloses the higher 
of the two potential outcomes than when the seller discloses the lower potential out- 
come. Second, consistent with the incentive-driven predictions of information econom- 
ics, buyers systematically discount bids when sellers choose which potential outcome 
they wish to disclose, relative to bids in a control condition in which the seller is con- 
strained to disclose randomly. Both findings are robust to each other, addressing qual- 
ifications in prior research about generalizing cognitive disclosure phenomena to a 
strategic disclosure environment. One implication supported by the data is that if cog- 
nitive information processing limitations are robust to a strategic environment, then 
strategic agents can exploit these limitations when choosing disclosures. 
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L INTRODUCTION 
w À re examine user reactions to disclosures of part but not all of the possible out- 
comes of a risky prospect. Dietrich et al. (2001) refer io such disclosures as 
“one-sided” in nature, because they emphasize a prospect's upside or downside 
potential, but not both. We extend prior research on one-sided disclosures by manipulating 
whether the disclosing agent is constrained to disclose randomly (i.e., exogenous disclosure) 
or is allowed to choose disclosures strategically with known incentives for higher user 
valuations of the prospect (i.e., endogenous disclosure). 

Our interest in strategic one-sided disclosures of risk is motivated by a broader interest 
in integrating the different theoretical perspectives of cognitive psychology and information 
economics regarding user reactions to disclosures. The psychological perspective empha- 
sizes users' excessive reliance on explicit disclosures. Several accounting experiments sup- 
port this premise by manipulating disclosure alternatives as an exogenous treatment variable 
(Libby et al. 2002). With respect to our interest in one-sided disclosures of risk, examples 
include experimental demonstrations of the biasing effects of one-sided information about 
contingent environmental liabilities (Kennedy et al. 1998), derivative financial instruments 
(Koonce et al. 2005), and asset reserves in the extractive industries (Dietrich et al. 2001). 
The theme common to these studies 1s that users overemphasize explicitly disclosed infor- 
mation, underweighting known aspects in which the disclosed information is incomplete. 

In contrast, information economics views the disclosure question from a more strategic 
perspective. As explained by Dye (2001, 185), “‘one has to anticipate both the incentives 
of those who made the comments and the set of alternative comments they could have 
made but chose not to." Contingent on assumptions regarding information asymmetry, dis- 
closure costs, and the set of allowed disclosures, the literature that draws from this per- 
spective examines users’ ability to anticipate management’s incentive to “disclose infor- 
mation that is favorable to the entity and not disclose information unfavorable to the entity” 
(Dye 2001, 184). 

Just as there are several accounting experiments that test cognitive information proc- 
essing theories, several accounting experiments test economic models of strategic disclo- 
sure. To focus on disclosure incentives, these studies examine settings in which profit- 
motivated, compensated participants (analogous to managers) choose disclosures and other 
participants (analogous to investors) draw inferences about these choices. Examples include 
studies of discretionary disclosure with differing degrees of information asymmetry (King 
and Wallin 1991a; Dickhaut et al. 2003), different sets of allowed disclosures (King and 
Wallin 1991b), proprietary costs (King and Wallin 1995), abilities to shift information 
between public and private signals (Bloomfield 1996), and information timing issues (King 
and Wallin 1996). The theme common to these studies is that managers tend to choose 
disclosures strategically to maximize value. Further, investors are mostly cognizant of these 
incentives, discounting values in cases of partial (or no) disclosure to adjust for manage- 
ment’s information advantage. 

Studies of cognitive theories of information processing and studies of the strategic 
incentive aspects of disclosure exhibit little overlap (Kachelmeier and King 2002), although 
experiments with manipulated (i.e., exogenous) disclosures frequently acknowledge limi- 
tations in generalizing results to a strategic world with endogenous disclosures (e.g., 
Bloomfield and Libby 1996; Hopkins 1996; Kennedy et al. 1998; Bloomfield and Wilks 
2000; Hopkins et al. 2000; Dietrich et al. 2001). Such qualifications probably arise because 
the cognitive perspective emphasizes the explicit over the implied, whereas information 
economics emphasizes implied strategic inferences over explicit disclosures, per se. The 
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incremental contribution of the current study is to address the compatibility of cognitive 
and strategic disclosure phenomena as an empirical question, jointly examining theory- 
driven predictions from both perspectives, 

This contribution is important as a "bridge-building" effort to further the integration 
of psychological and economic theories in accounting (Kachelmeier 1996; Moser 1998; 
Kachelmeier and King 2002). It is also important from a policy standpoint, because regu- 
latory disclosure policies generally have both cognitive and strategic implications. For ex- 
ample, policy-motivated studies by Hirst and Hopkins (1998) and Maines and McDaniel 
(2000) draw from the cognitive limitations of human information processing to predict (and 
find) that users form better judgments when comprehensive income is disclosed as an 
explicit performance statement than when it is buried as a reconciliation within the State- 
ment of Shareholders’ Equity. Adding a strategic perspective to this issue would question 
why management would favor one alternative over the other, as certainly appears to be the 
case in practice (the vast majority of companies opt for the reconciliation alternative). The 
extent to which the cognitive limitations identified in these studies extend to a strategic 
disclosure environment can help to explain the disclosure choices made by companies, in 
turn suggesting a more sophisticated perspective for accounting regulators that takes both 
“user-friendliness”’ and strategic incentives into account. While our study does not examine 
comprehensive income, it does examine the robustness of cognitive information processing 
biases to a strategic environment. 

In our experiment, a seller (manager) presents three potential buyers (investors) with a 
risky prospect that is known to liquidate either as a high value or as a low value, with both 
possibilities equally probable. The seller is required to disclose the exact amount of one of 
the two potential outcomes, but not both. We find that buyers’ bids, standardized for ex- 
pected value, are higher when the seller discloses the high possibility than when the seller 
discloses the low possibility. This finding is consistent with the cognitive premise that 
individuals tend to anchor on information that is disclosed explicitly, even when that in- 
formation is known to be incomplete. We also find that standardized bids are lower when 
a seller with private knowledge of both possibilities is allowed to choose which possibility 
to disclose, relative to bids in a control condition in which a nonstrategic seller’s disclosures 
are determined by a random (50-50) process. This finding is consistent with the informa- 
tion economics premise that buyers in a strategic environment take the seller’s information 
advantage into account. 

Most importantly, we find that the two phenomena summarized above are robust to 
each other, with no interaction between the separate effects of disclosure form (high or 
low) and disclosure source (strategic or nonstrategic). That is, buyers willingly pay a pre- 
mium when the seller discloses the high possibility, irrespective of whether the seller’s 
disclosures are strategic or nonstrategic. Buyers also systematically discount values inferred 
from strategically chosen disclosures, irrespective of whether the seller discloses the high 
possibility or the low possibility. Together, these findings suggest that users’ reactions to 
disclosures can simultaneously reflect both cognitive information-processing limitations and 
strategic inferences. One implication supported by the data is that sellers can exploit buyers’ 
cognitive limitations by sometimes disclosing the high potential outcome even when a low- 
outcome disclosure would imply a larger expected value of the risky prospect under 
consideration. 

Section II explains our experimental setting in greater detail, followed by the cognitive 
and strategic predictions we hypothesize. Section III describes our experimental procedures. 
Section IV presents results, and Section V concludes. 
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II. SETTING, THEORY, AND HYPOTHESES 
Setting 


We begin by describing the setting characterizing our experiment in order to facilitate 
discussion of the theories we test and hypotheses we predict. A single seller presents three 
potential buyers with a risky prospect that can result in one of two equally probable out- 
comes: high or low. As explained in Section III, we examine this basic structure for both 
gain prospects that buyers bid to obtain and loss prospects that buyers bid to avoid, in order 
to generalize findings and control for risk preferences. For now, the more important point 
is that whether the prospect is a risky gain or a risky loss, the seller strictly prefers higher 
user valuations of the prospect, because higher valuations map into higher competitive bids. 

It is common knowledge among the seller and buyers that, ex ante, the high potential 
outcome is distributed uniformly between $5.00 and $10.00 and, independently, the low 
potential outcome is distributed uniformly between $0 and $5.00. Thus, the ex ante expected 
value of the prospect is $5.00 (i.e., .5[$5.00 + $10.00]/2 + .5[$0 + $5.00]/2). The seller 
is known to have private knowledge of the exact amounts of both the high and low potential 
outcomes, but not which of these two potential outcomes has obtained. By fiat, an antifraud 
rule requires the seller to disclose truthfully (and costlessly) the exact amount of one of 
the two potential outcomes before buyers submit their bids. It is common knowledge 
whether the seller's disclosure of the high or low potential outcome is determined by a 
random process (i.e., nonstrategic disclosure) or whether the seller can choose (1.e., strategic 
disclosure, although we do not use the word "strategic" in the experimental materials). 

Although disclosure is costless and the seller is known to have private knowledge of 
both possibilities, the restriction that the seller can disclose only one possibility precludes 
the “full disclosure" prediction of information economics (e.g., Grossman 1981; Milgrom 
1981). One can interpret our setting as being analogous to cases in which a regulator 
requires firms to choose one of two reporting options, but not both. Alternatively, one can 
interpret the setting as implying costly verification that prevents credible disclosure of both 
potential outcomes. Setting aside these two interpretations, as a practical matter, the full- 
disclosure result does not always obtain even in cases in which it should (King and Wallin 
1991a, 1996), justifying our interest in partial disclosure.! As explained next, the restriction 
to partial disclosure allows us to incorporate cognitive views of how people process one- 
sided information. 


The Cognitive Perspective: Evaluating One-Sided Disclosures 


A recurring theme in Payne et al.’s (1993, Chap. 2) review of psychological research 
on human information processing is that when processing partial information, decision 
makers tend to simplify the task by using explicit cues as a reference point. That is, instead 
of integrating explicit and implicit information in a holistic manner, individuals tend to start 
with the explicit and adjust for the implicit. Although such adjustments are typically in the 
right direction, they are usually insufficient in magnitude, such that final judgments are 
typically biased toward one-sided explicit disclosures (Brenner et al. 1996; Hirshleifer and 
Teoh 2003, 346—347). 


' King and Wallin (19912) and especially King and Wallin (1996) found a nontrivial degree of withheld disclosure 
even in environments in which managers were known with certainty to possess private information and could 
disclose that information costlessly. By contrast, King and Wallin (1990) supported the full-disclosure prediction 
when an antifraud rule was in place. One possible reason for the different results is that realizations were 
constrained to only three possible values in King and Wallin's 1990 experiment, as opposed to eight in their 
1991a experiment and a uniform distribution from 5 to 95 cents in their 1996 experiment. 
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This process can be interpreted within the framework of the familiar “anchoring and 
adjustment" heuristic (Tversky and Kahneman 1974; Epley and Gilovich 2004), except that 
unlike the irrelevant anchors that are often manipulated in anchoring studies, one-sided 
information is relevant to the decision, albeit biased in one direction. Epley and Gilovich 
(2004) find that relevant, meaningful anchors are more likely to result in insufficient ad- 
justment. Hence, an anchoring and adjustment process is likely to characterize a setting 
such as ours, in which one potential outcome of a risky prospect is disclosed explicitly and 
the other side has to be inferred from its underlying distribution. 

More specifically, a disclosed high (low) potential outcome in our setting provides an 
explicit anchor point that by construction always exceeds (is less than) the prospect's ex- 
pected value. Accordingly, buyers who reason in the manner described above would form 
bid prices by adjusting downward (upward) from a high (low) disclosed potential outcome. 
Controlling for expected value, if such adjustments are insufficient, they will not arrive at 
the same point (Brenner et al. 1996). Rather, the downward adjustment from a high-outcome 
disclosure is likely to yield a higher bid price than would an upward adjustment from a 
low-outcome disclosure. 

It is important to clarify that this reasoning process can still reflect the information 
content of the disclosure. For example, disclosing a $5.10 high potential outcome indicates 
a very low draw within the known high distribution from $5.00 to $10.00, and hence should 
result in much lower buyer valuations than, say,.a disclosure that the low potential outcome 
is $4.90 (which is near the top of the $0 to $5.00 low range). Nevertheless, the anchoring 
process set forth above suggests that when buyers adjust downward from a disclosed high 
potential outcome, they will arrive at higher bid prices than those resulting from a low- 
outcome disclosure that implies the same expected value. Thus, for example, high-outcome 
disclosures of $9.90, $7.50, or $5.10 should result in higher bids than the expected-value 
equivalent low-outcome disclosures of $4.90, $2.50, or $0.10, respectively. Hypothesis 1 
formalizes the prediction: 


H1: Controlling for expected value, buyers will submit higher bids when the seller 
discloses the high potential outcome than when the seller discloses the low 
outcome. 


In the accounting literature, we are aware of three studies that test hypotheses similar 
to H1. First, Kennedy et al. (1998) report that professionally experienced participants would 
pay more to settle a contingent environmental liability when provided with a disclosure of 
the maximum potential liability than when provided with the minimum. A second example 
is a questionnaire-based study by Koonce et al. (2005) that examines one-sided disclosures 
of risk associated with derivative financial instruments. Third, Dietrich et al. (2001) take a 
different approach to the question, conducting compensated laboratory markets to investi- 
gate price reactions to exogenous one-sided risk disclosures patterned after reserve disclo- 
sures in the extractive industries. All three studies report findings roughly consistent with 
HI. 

It is Interesting to compare these experiments, as they employ different approaches but 
generate similar findings. Kennedy et al. (1998) and Koonce et al. (2005) focus on losses, 
using questionnaire approaches to elicit individual judgments from participants who did not 
earn performance-based compensation. Dietrich et al. (2001) examine laboratory market 
prices for risky gain prospects traded by participants with compensated profit motives. The 
similar findings of these studies despite their different approaches suggest that the biasing 
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effects of one-sided risk disclosures are robust. However, in all of these studies, the disclo- 
sure alternatives are manipulated by the researchers rather than chosen by the participants. 
What would happen if a strategic agent could choose the desired disclosure? It is to this 
question that we now turn. 


The Economic Perspective: Strategic Disclosure 


Suppose that a seller with private knowledge of the potential high and low outcomes 
of a risky prospect can choose which potential outcome to disclose (credibly) and which 
to keep private. If the seller reasons that buyers will pay more for prospects of greater 
expected value, then an optimal strategy is to disclose the potential outcome that maximizes 
implied expected value: | 


max(.5H + .5[$0 + $5.00]/2, .5[$5.00 + $10.00]/2 + .5L) 


where H represents a disclosed high possibility and L represents a disclosed low possibility. 
Equivalently, given our parameters, the seller who wishes to maximize implied expected 
value should disclose whichever potential outcome (H or L) is higher relative to its own 
independent distribution. Thus, for example, a $3.50 potential low outcome is “better news" 
for the seller than a $7.50 potential high outcome, because the former value is $1.00 above 
the midpoint of its $0 to $5.00 uniform distribution, implying a higher expected value of 
the prospect than would the $7.50 high possibility that is at the midpoint of its $5.00 to 
$10.00 distribution. 

In equilibrium, rational buyers should be aware of the strategic seller's incentives and 
disclosure strategy outlined above. Thus, in valuing the prospect, buyers should adjust for 
this strategy by truncating the distribution of the nondisclosed potential outcome at an 
amount that would imply the same expected value as the disclosed potential outcome. 
Intuitively, buyers should reason that the potential outcome the seller chose not to disclose 
could not possibly imply an even higher expected value, because otherwise the seller would 
have disclosed it instead.^ Formally, given our parameters, the adjusted expected value 
taking the seller's information advantage into account is 5H + .5[S0 + (H — $5.00)]/2 
for a disclosed high possibility, and .5[$5.00 + ($5.00 + L)]/2 + .5L for a disclosed low 
possibility. These truncated computations are strictly lower than those that do not take the 
seller's disclosure strategy into account. 

We refer to the lower expected values inferred by rational buyers in equilibrium as 
"strategic discounting." This discounting does not change the seller's disclosure strategy, 
as the potential outcome (H or L) that maximizes the prospect's implied expected value 
before discounting continues to maximize the implied expected value after discounting. 
Moreover, the seller is not “penalized” by strategic discounting, as this discounting simply 
offsets the seller's expected advantage in disclosing more favorable potential outcomes and 
censoring less favorable outcomes. Thus, given our parameters and assumptions, a strategic 
seller who is allowed to choose disclosures should be no better off or worse off in an 
information economics sense than a nonstrategic seller who does not have this discretion. 


2 A nonaccounting example of similar intuition is the July 2003 release of The League of Extraordinary Gentlemen 
by Twentieth Century Fox. The national advertisement for this movie quoted a positive comment from a reviewer 
at a local ABC affiliate in Tucson. From an information economics perspective, a rational moviegoer would 
interpret this advertisement as an unfavorable disclosure, reasoning that more well-known, national critics prob- 
ably disliked the movie (as was indeed the case), because otherwise their comments would bave been disclosed 
instead. Dye (2001, 184—185) offers several other examples from everyday life. 
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Nevertheless, relative to "naive" expected values that ignore strategic discounting, infor- 
mation economics would predict lower standardized bids in a strategic disclosure setting 
than in a nonstrategic setting in which the seller cannot exercise an information advantage: 


H2: Relative to “naive” expected values that reflect the disclosed outcomes but ignore 
strategic incentives, buyers will submit lower bids when the seller chooses which 
potential outcome to disclose than when a random device determines the 
disclosure. 


There are numerous experiments in the accounting literature that evidence various forms 
of strategic discounting in other settings. Several of these test the “full disclosure" predic- 
tion of Grossman (1981) and Milgrom (1981), along with institutional restrictions that 
modify this prediction. A prime example involves uncertainty regarding whether (King and 
Wallin 19912), when (King and Wallin 1996), or the extent to which (Dickhaut et al. 2003) 
the manager obtains private information, following the models of Dye (1985), Jung and 
Kwon (1988), and Shin (1994). A second example involves proprietary costs that occur if 
disclosing particularly high values attracts competitors as well as investors (King and Wallin 
1995). Still other experiments relax the assumption of truthful reporting in some cells, 
testing the incremental effects of feedback (King and Wallin 1990), reputations (King 1996), 
or strategic allocations between public and private signals (Bloomfield 1996). 

While our H2 is consistent with the same broad theme of wealth-maximizing disclosure 
strategies and rational inferences as these other studies, an important difference is that 
instead of choosing whether to disclose, the seller in our setting decides which disclosure 
to issue of the two available alternatives (high or low). In this sense, our study is closer to 
an experiment by King and Wallin (1991b), which provided sellers with complete infor- 
mation, a variety of disclosure options, and a requirement in two cells to disclose something. 
Our experiment differs from King and Wallin (1991b) insofar as we consider risky prospects 
that can take on one of two possible outcomes after disclosure, whereas they consider assets 
with a single liquidating dividend that is known by the seller. Nevertheless, one finding 
from King and Wallin (1991b) is particularly germane to our experiment. Namely, King 
and Wallin (1991b) find that investors are less able to unravel sellers’ disclosure strategies 
when there are several disclosure options and when buyers are unaware of the set of allow- 
able disclosures. Accordingly, to give H2 its "best shot" in a context with multiple potential 
outcomes and the possibility of simultaneous cognitive biases (H1), we limit the disclosure 
alternatives to two (high or low), with full explanation to both the seller and the potential 
buyers. 


Can H1 and H2 Coincide? 


Although H1 and H2 represent different theoretical perspectives, they are not neces- 
sarily contradictory. That is, it is possible that buyers could pay more when the seller 
discloses the high potential outcome (consistent with H1), irrespective of whether the seller 
is strategic or nonstrategic, while also systematically discounting strategic disclosures (con- 
sistent with H2), irrespective of whether the seller discloses the high or the low potential 
outcome. 

Of course, it is also possible that a strategic disclosure environment could limit any 
cognitive effects from exogenous disclosures. The literature certainly seems skeptical. 
Kennedy et al. (1998, $5.3), for example, acknowledge limited ability to distinguish an- 
choring (their preferred interpretation) from strategic signaling as the force driving their 
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results, given the references to a hypothetical “management” in their experimental mate- 
rials. To address this ambiguity, the authors report a supplemental experiment in which 
they replace references to management with references to an independent engineering con- 
sultant, finding the same biasing effects of one-sided disclosures. However, even Kennedy 
et al.’s (1998) supplemental experiment leaves some questions unanswered, given that there 
were no literal disclosure choices by participants in any of their experimental cells. 

similarly, although Dietrich et al. (2001) conduct a laboratory market experiment that 
examines negotiated prices instead of hypothetical judgments, their disclosure alternatives 
are again manipulated by the experimenters rather than chosen by the participants, prompt- 
ing the authors to acknowledge their inability to “generalize to strategic settings where 
disclosures are endogenously determined" (Dietrich et al. 2001, 266). Qualifications of this 
nature also appear in Bloomfield and Libby (1996), Hopkins (1996), Bloomfield and Wilks 
(2000), and Hopkins et al. (2000). At a broader level, even Payne et al. (1993, 256—257) 
acknowledge the need to extend research on the cognition of human information processing 
to the social context of “competitive decisions ... [in which] others may be trying to max- 
imize their outcomes at our expense." 

In our setting, it is possible that strategic disclosures could prompt buyers to be more 
leery of any cognitive tendency to anchor on explicit disclosures. Conversely, Arkes (1991) 
classifies anchoring as a “psychophysical” (loosely, “hardwired”’) bias, suggesting that it 
is unlikely to be moderated by strategic incentives. In the end, the debate boils down to an 
empirical question that our study attempts to address. Because there are tenable arguments 
on both sides, we express the interaction hypothesis 1mplied by these arguments in the null 
form: 


H3: The effects on bids of high versus low explicit disclosure (H1) and strategic dis- 
counting (H2) will not interact. 


Implications for Strategic Sellers 


Our hypotheses to this point have focused on buyers' reactions to sellers' disclosures. 
To examine seller behavior as well, our final hypothesis considers implications of H3 that 
strategic sellers could exploit. We use the word "exploit" guardedly, because in an infor- 
mation economics sense, sellers cannot "exploit" their information advantage if buyers 
anticipate that advantage. But if H3 holds and buyers pay a premium for high-outcome 
disclosures even in a strategic disclosure environment, sellers can exploit that tendency by 
sometimes disclosing the high potential outcome even when the low potential outcome 
would imply a greater expected value of the prospect. To examine this reasoning, we test 
H4 below: 


H4: To the extent that strategic sellers do not disclose the potential outcome that max- 
imizes the implied expected value of the prospect, they will tend to favor disclosing 
the high potential outcome. 


IIl. EXPERIMENTAL METHOD 
We recruited students from master's-level accounting classes at The University of Texas 
at Austin for a compensated market experiment. Each of 12 two-hour sessions operation- 
alized the setting described in Section II with one seller and three buyers, assigned ran- 
domly. Figure 1 summarizes the experimental sequence. In six of the sessions (strategic 
disclosure), all parties were aware that the seller could choose the desired disclosure after 
drawing potential outcome values from both a “high” deck of customized cards (ranging 
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FIGURE 1 
Experimental Sequence for Each Trial 


Step 1: Seller privately draws cards from two customized decks to determine high and low 
potential outcomes. 

Step 2: Seller indicates to the experimenter which potential outcome s/he wishes to disclose 
(strategic condition) or draws a chip that determines the disclosure randomly (nonstrategic 
condition). 

Step 3: Experimenter reveals the disclosed card to three potential buyers. 

Step 4: Buyers enter bids on private bid sheets, as observed by the experimenter. 

Step 5: In feedback rounds only, experimenter reveals all three bids and both potential outcomes. 

Step 6: Experimenter replaces all materials and shuffles both the high and low potential outcome 
decks before proceeding to the next trial. 





between $5.00 and $10.00 in ten-cent increments) and a “low” deck (ranging between $0 
and $5.00). In the other six sessions (nonstrategic disclosure), the seller (blindly) drew 
either a red or blue chip each trial that determined which potential outcome was disclosed.* 
A post-experimental questionnaire confirmed that all participants understood whether the 
seller could choose the disclosures. In both conditions, the seller did not literally disclose 
the potential outcome. Instead, the experimenter physically revealed the card chosen by the 
seller or determined by the random draw, depending on the condition.* This process ensured 
buyers of the disclosure’s credibility and also precluded any extraneous communication 
from the seller? The experiment did not involve deception of any form. 

After the seller's disclosure, buyers entered bids on “bid sheets" that were observed 
by the experimenter. The instructions specified that the risky gain prospect (or avoidance 
of the risky loss prospect, see below) would be awarded to the highest bidder in exchange 
for his/her bid price, which went to the seller. Thus, we employ a first-price, sealed-bid 
auction, similar to King and Wallin (1990, 19912), King (1996), and Dickhaut et al. (2003). 
Relative to a variety of alternatives,? a first-price auction has the advantage of simplicity 
(see Dickhaut et al. 2003, 32), which we felt was important given the nuances of our setting. 
We later report similar results using median bids to confirm that our findings are not limited 
to the highest valuing bidder. 


Trials and Rounds 


We repeated the process described above 40 times in each session, with each iteration 
labeled a “trial” In an attempt to generalize results, we organized these 40 trials into four 
"rounds" of ten trials each. Within sessions, the four rounds varied between (1) gain and 
loss prospects, and (2) no feedback versus feedback. We explain each manipulation below. 


One might question the use of a human seller in the nonstrategic disclosure condition, given that such sellers 
did not make any decisions, but simply followed instructions regarding the random determinations of potential 
outcomes and disclosures. We used a human seller even in the nonstrategic condition to hold constant any other 
considerations involving buyer-seller interaction, such as concerns for fairness (Luft 1997). 

The only potential outcome common to both decks was $5.00. In the (rare) event that a seller disclosed a $5.00 
potential outcome, the experimenter informed buyers whether it came from the high deck or the low deck. 
Although the experiment was administered manually, there was no verbal communication by the participants, 
as all decisions were written discreetly in a well-controlled experimental laboratory. See Dickhaut et al. (2003, 
29—30) for further comments on manual versus computerized methods in experiments of this genre. 

Examples from strategic disclosure experiments include a double auction (King and Wallin 1991b, 1996), second- 
price auction (King and Wallin 1995), and a computerized market maker (Bloomfield 1996). 


The Accounting Review, July 2005 


834 Hobson and Kachelmeier 


In the rounds with ten trials of gain prospects, buyers bid for an asset that yielded 
either the high or low potential outcome as a liquidating dividend. Buyers began each trial 
with a fixed $10.00 endowment. The two nonwinning bidders in each trial simply retained 
this $10.00, whereas the winning bidder paid the seller the amount of the winning bid in 
exchange for receiving a gain prospect that was known to result with equal probability in 
either the disclosed potential outcome or the potential outcome that was not disclosed. 
In the rounds with ten trials of /oss prospects, all three buyers began each trial with a larger, 
$15.00 endowment, but all three also faced either a high or low loss, determined in a manner 
identical to the rounds with gain prospects. The winning bidder paid the seller the amount 
of his/her bid in exchange for not having to incur the loss prospect, whereas the two 
nonwinning bidders kept the $15.00 endowment, but had to subtract the actual outcome of 
the loss prospect. Every other round of ten trials involved gain prospects (loss prospects), 
with the order counterbalanced across sessions. 

In the rounds with feedback, all participants were informed after each trial of the 
amounts bid by each buyer and both potential outcomes. In the rounds without feedback, 
bids and the nondisclosed potential outcomes were kept private between trials. Operation- 
alizing feedback is more problematic than operationalizing gain versus loss prospects, be- 
cause feedback in early rounds cannot be “taken away" in later rounds. Therefore, in all 
sessions, the first two rounds (i.e., first 20 trials) withheld feedback, and the last two rounds 
provided the feedback described above. This procedure limits our ability to infer the cause 
of any differences in behavior in the last two rounds, as any such differences could be due 
to (1) bid feedback, (2) feedback regarding the nondisclosed potential outcome, and/or (3) 
simple learning and convergence over time. However, our interest is not in testing the 
incremental effect of feedback, per se, but rather is in determining the robustness of our 
hypotheses to an environment with no feedback and minimal learning (the first two rounds) 
as compared to extensive feedback and learning (the last two rounds). If we obtain the 
same conclusions in both environments, then we gain some assurance that our findings are 
not an artifact of arbitrary assumptions regarding feedback or learning. 

Although participants learned the disclosed potential outcome in each trial and learned 
both potential outcomes as feedback after each trial in the last two rounds, we did not 
determine the equally probable outcome realizations for the compensated trials (see below) 
until the end of the session. This design choice minimized any behavioral influences of 
unusually Jucky or unlucky runs (Thaler and Johnson 1990; Kachelmeier and Shehata 1992, 
SIV. B.). 


Compensation 

The instructions explained that, at the end of the session, we would determine by 
random draw four trials, one from each round of ten, for compensation at the stated rates. 
For each such trial, buyers received their endowment values ($10.00 for gain trials and 
$15.00 for loss trials). The winning bidder in each compensated gain trial paid the amount 
of his/her bid and received the random actual outcome of the gain prospect (high or low), 
which was determined at this time. The winning bidder in each compensated loss trial paid 
the amount of his/her bid, while the nonwinning bidders lost the outcome of the loss 
prospect. For both gain and loss trials, the seller received the amount of the winning bid, 
in addition to a $5.00 seller endowment. Compensation determined in this manner averaged 
to $40.49 and ranged from $34.50 to $49.50. 
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Compensating participants at the full rate for a random subset of trials as opposed to 
paying all trials at a proportionately lower rate presents certain trade-offs.’ On the plus 
side, compensating a subset of trials helped us to administer the experiment efficiently, and 
also minimized any behavioral influences of accumulated outcomes, while retaining the 
incentive that any given trial could be played out for nontrivial sums of cash (Friedman 
and Sunder 1994, 51). However, there are at least two potential limitations of this procedure. 
First, adding another random element to the exercise could exacerbate participants' risk 
preferences. While we acknowledge this point, none of our hypotheses draw on risk pref- 
erences, per se, and we examine both gain and loss trials to counterbalance any such 
preferences. Second, because participants are aware that only one trial from each round of 
ten will “count,” sellers could be less inclined to engage in complex multiperiod disclosure 
strategies such as “pool shark" behavior in which a seller chooses suboptimal disclosures 
in early trials in order to capitalize on a false sense of trust later on (e.g., Dickhaut et al. 
2003, 39). We believe that this second potential limitation is desirable for our research 
objectives, insofar as our intent is to give the single-period strategic disclosure prediction 
of H2 its best shot in an environment that examines how strategic disclosure bears upon 
the cognitive anchoring effect predicted in H1. Nevertheless, we raise these issues for future 
reference, as different objectives could suggest different procedures. 


IV. RESULTS 

To construct a dependent variable for our tests of bidding behavior (H1, H2, and H3), 
we subtract the “naive” expected value implied by the seller's disclosure from the winning 
bid for each trial, resulting in a metric that we refer to as the “standardized winning bid." * 
The "naive" qualifier means that although we adjust expected value computations to take 
the disclosed potential outcome into account, we do not adjust for the strategic discounting 
predicted by H2. This process allows us to test H2 as a predicted difference, due to strategic 
discounting that should reduce standardized winning bids only in the strategic-disclosure 
condition. We later analyze a variety of alternative dependent variable definitions as sup- 
plemental evidence. 

To construct statistically independent observations, we average the standardized win- 
ning bids under both high and low potential outcome disclosures across each round of ten 
trials. Thus, each session generates eight observations (four rounds X two possible disclo- 
sures). To control for the interdependence of the eight observations from each session, we 
employ repeated-measures ANOVA for the factors varied within sessions (high versus low 
disclosure, gain versus loss prospects, and a feedback/learning factor to differentiate the 
first two rounds from the last two). Strategic versus nonstrategic disclosure enters the model 
as a between-sessions factor. 

Table 1 reports descriptive statistics for standardized winning bids, with overall aver- 
ages plotted in Figure 2 for the two disclosure forms (high versus low potential outcome) 
and sources (strategic versus nonstrategic sellers). As an overview of our findings, Figure 
2 shows pronounced effects on bids of disclosure form, as predicted by H1, and strategic 
discounting, as predicted by H2. Moreover, the two lines in Figure 2 are nearly parallel, 
indicating that these two phenomena are robust to each other (i.e., failing to reject H3). 
Statistical support for these conclusions is provided by the ANOVA results in Table 2. We 


7 Starmer and Sugden (1991) find no discernable behavioral differences due to compensating a random subset of 
trials versus compensating all trials, but the empirical evidence is limited. 

8 Formally, for a winning bid of B, the standardized winning bid is B — (.5H + .5f$0 + $5.00]/2) = B — .5H 
— $1.25 when the seller discloses a high potential outcome of H, and B — (.5[$5.00 + $10.00]/2 + .5L) = B 
— $3.75 — .5L when the seller discloses a low potential outcome of L. 
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TABLE 1 
Average Standardized Winning Bids? by Treatment Condition 


(standard deviations in parentheses) 


Hobson and Kachelmeier 


Nonstrategic 
— Strategic 
Nonstrategic Strategic Difference 
Categorization Disclosure Disclosure (H2) 
Overall Averages 
High potential outcome disclosed $0.65 (0.76) $0.18 (0.32) $0.47 
Low potential outcome disclosed 0.07 (0.51) —0.46 (0.81) 0.53 
High — low difference (H1) 0.58 0.54 
Averages Using Last Five Trials of Each Round” 
High potential outcome disclosed 0.69 (0.91) 0.07 (0.45) 0.62 
Low potential outcome disclosed —0.06 (0.67) —0.46 (0.83) 0.40 
High — low difference (H1) 0.75 0.53 
Averages for Gain Prospects 
High potential outcome disclosed 0.22 (0.78) —0.25 (0.28) 0.47 
Low potential outcome disclosed —0.29 (0.89) —0.83 (0.98) 0.54 
High — low difference (H1) 0.51 0.58 
Averages for Loss Prospects 
High potential outcome disclosed 1.07 (0.96) 0.60 (0.50) 0.47 
Low potential outcome disclosed 0.43 (1.14) —0.10 (0.73) 0.53 
High — low difference (H1) 0.64 0.70 


a The standardized winning bid is the winning bid less the “naive” expected value that reflects the disclosed 
potential outcome but does not adjust for the predicted strategic discounting in the strategic-disclosure 
condition. 

> Each session consists of four rounds of ten trials each. 


report ANOVAs using averages from all trials within each round and using only the last 
five trials within each round, with the latter analysis intended to address the potential for 
learning within rounds. The two ANOVAs generate similar results, so we discuss only the 
results from the ANOVA using all trials, except as noted below. 


Cognitive Anchoring on One-Sided Disclosures (H1) 


Relative to the expected values implied by the disclosed potential outcomes, winning 
bidders paid $0.61 more, on average, when the seller disclosed the high potential outcome 
than when the seller disclosed the low potential outcome. Table 2 indicates that this dif- 
ference is statistically significant (F = 8.80; p < .01), supporting H1. This finding is 
consistent with the “anchoring and adjustment" model of human information processing 
and with prior studies of one-sided disclosures (e.g., Kennedy et al. 1998; Dietrich et al. 
2001; Koonce et al. 2005). 

In addition to the main effect of high versus low disclosure, Table 2 indicates a sig- 
nificant interaction between disclosure form and the feedback/learning factor that separates 
the first two rounds (of ten trials each) from the last two (F = 7.31; p = .02). Follow-up 
investigation indicates that the difference in standardized winning bids under high versus 
low potential outcome disclosures narrows over time, from a difference of $0.95 in the first 
two rounds to $0.26 in the last two rounds. This shrinkage could reflect the mitigating 
effects of feedback, learning, or both. However, it does not appear to have anything to do 
with strategic disclosure, as the same shrinkage over time occurs in both the strategic and 
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FIGURE 2 
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The “standardized winning bid" is the difference between the winning bid and the naive (i.e., unadjusted for 
strategic discounting) expected value of the corresponding risky prospect (see Table 1). 


nonstrategic disclosure conditions.’ Corroborating this assertion, the three-way interaction 
among feedback/learning, high versus low disclosure, and strategic versus nonstrategic 
disclosure is negligible (F = 0.01; p > .50). 


Strategic Discounting (H2) 


Hypothesis 2 predicts lower bids relative to naive expected values in the strategic 
disclosure condition than in the nonstrategic control condition. We find an average differ- 
ence of $0.50, which the ANOVA in Table 2 confirms is statistically significant (F — 2.75; 
p = .06), albeit slightly above the conventional .05 significance level. The p-value becomes 
a more modest .09 when using data from the last five trials within each round, but remains 
marginally significant. 

To corroborate the ANOVA, an advantage of H2 is that unlike the simple directional 
prediction of H1, we can compute the predicted strategic discount. Specifically, if sellers 
adopt the strategy of disclosing the potential outcome that maximizes the implied expected 
value, then the average “naive” expected value should be $5.42 in the strategic disclosure 
condition, as opposed to the known central tendency of $5.00 in the nonstrategic 


? Within the strategic (nonstrategic) disclosure condition, the effect on bids of high versus low potential outcome 
disclosures narrows from $0.97 ($0.94) in the first two rounds to $0.31 ($0.22) in the last two rounds. 
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condition.'? The difference of $0.42 is the predicted average strategic discount. We also 
determined the average actual naive expected value from our strategic disclosure data. This 
empirical average is $5.38, suggesting a strategic discount of $0.38 if buyers adjust fully 
for the information advantage implied by sellers’ actual disclosure choices. Compared to 
either of these benchmarks, the observed strategic discount of $0.50 appears reasonable. In 
sum, consistent with prior studies that find strategic discounting when sellers choose to 
withhold various disclosures (e.g., King and Wallin 1991a, 1991b, 1995, 1996; Dickhaut 
et al. 2003), we find that strategic discounting also arises when sellers choose which po- 
tential outcome to disclose for assets with uncertain realizations. 


Interaction between Anchoring and Strategic Discounting (H3) 


The primary contribution of this study is its ability to test both the anchoring on explicit 
disclosures predicted from cognitive psychology and the strategic discounting predicted 
from information economics. If asked to conclude which of these predictions best charac- 
terizes our data, our simple answer would have to be “Yes.” That is, we find that both H1 
and H2 are significant and robust to each other, failing to reject null hypothesis H3. As 
indicated by the nearly parallel lines in Figure 2, buyers pay more when the seller discloses 
a high potential outcome, even if it is common knowledge that sellers can choose disclo- 
sures opportunistically. Similarly, buyers systematically discount strategically chosen dis- 
closures, whether the seller discloses the high potential outcome or the low outcome. 

Statistical support for these conclusions derives from the negligible interaction (F 
= 0.02; p > .50) between disclosure form (high versus low) and disclosure source (strategic 
versus nonstrategic). As a follow up, we confirmed that support for H1 remains statistically 
significant in both the strategic and nonstrategic disclosure conditions, considered sepa- 
rately. We conclude that at least in this setting, the separate influences of cognitive infor- 
mation processing biases and strategic inferences can indeed coincide. Our answer to the 
qualifications in Kennedy et al. (1998), Dietrich et al. (2001), and other studies is that 
endogenous, strategic disclosures can result in a systematic shift in user reactions (like the 
two nearly parallel lines in Figure 2), but do not necessarily negate predictions from cog- 
nitive information processing. 


Supplemental Analyses of H1, H2, and H3 


We supplement tests of the bidding hypotheses (H1, H2, and H3) by redefining the 
dependent variable in a variety of ways. First, instead of standardizing winning bids by 
subtracting “naive” expected values, we subtract strategic expected values in the strategic 
disclosure condition, reflecting the predicted strategic discounts that would result from the 
equilibrium disclosure strategy underlying H2. Second, we standardize by subtracting clair- 
voyant expected values, as if buyers knew sellers’ private information about both potential 
outcomes. Obviously buyers cannot compute clairvoyant expected value, but the measure 
is nevertheless helpful as a rough test of how well buyers adjust for sellers’ actual disclosure 
strategies, taking advantage of the fact that for a large enough sample, average clairvoyant 


10 To compute the $0.42 predicted average strategic discount, note that if the maximum of two independent draws 
from identical 0-to-1 uniform distributions is X, the average of the two draws is .5X + .5(X/2), truncating the 
distribution of one of the two draws at X. Setting SX + .5(X/2) = 1/2 (the midpoint) yields X = 2/3. For 
our parameters, if sellers disclose an average potential outcome at the two-thirds point in the $5.00 to $10.00 
range of the high distribution or the $0 to $5.00 range of the low distribution, then the “naive” expected value 
exceeds the truncated expected value by $0.42. To illustrate for a low disclosure of $3.33 (two-thirds between 
$0 and $5.00), the “naive” expected value is .5($3.33) + .5($5.00 + $10.00)/2 = $5.42, but the truncated 
expected value is .5($3.33) + .5($5.00 + $8.33)/2 = $5.00. A high disclosure of $8.33 generates identical 
amounts. 
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expected values should be the same in the strategic and nonstrategic disclosure conditions. 
Similar logic drives a third analysis based on winning raw bids, without standardization. 
That is, if buyers adjust bids to offset sellers’ actual disclosure strategies, raw bids averaged 
across several trials should not differ between the strategic and nonstrategic disclosure 
conditions. 

ANOVAs for all three supplemental definitions (not shown) detect higher bids for dis- 
closures of the high potential outcome than for disclosures of the low potential outcome, 
supporting H1 (p < .02 in all cases). All three ANOVAs also indicate no interaction between 
high versus low disclosure and strategic versus nonstrategic disclosure, failing to reject H3 
(p > .50 in all cases). Finally, none of these supplemental ANOVAs finds a statistically 
significant effect of strategic versus nonstrategic disclosure (lowest p = .29 when bids are 
standardized by clairvoyant expected values). This “‘non-result”’ is consistent with the con- 
clusions stated earlier in support of H2, because if buyers discount appropriately for the 
bias in strategic sellers' disclosures, then there should not be any remaining difference in 
bids using these alternative definitions. 

To provide further insight, Figure 3 charts the difference in bids between high versus 
low disclosure and between nonstrategic versus strategic disclosure for each of the stan- 
dardized bid definitions described above. The high-low difference is pronounced in all cases. 
Conversely, the nonstrategic-strategic difference falls from $0.50 to $0.07 when standard- 
izing bids by naive versus strategic expected values, respectively, indicating that buyers' 
strategic discounts were close to what we would have predicted from the equilibrium logic 
underlying H2. 

Figure 3 indicates that the nonstrategic-strategic difference widens again to $0.37 and 
$0.28 for bids standardized by clairvoyant expected values and for winning raw bids, re- 
spectively, suggesting that average bids were lower in the strategic disclosure condition. 
These differences are potentially intriguing, because we would expect that if buyers were 
able to infer sellers' actual disclosure strategies, then average bids would be the same under 
strategic and nonstrategic disclosure. 

The lower bids in the strategic disclosure condition resulted in buyers paying an average 
of $0.19 more ($0.20 less) than clairvoyant expected value when the seller disclosed the 
high (low) potential outcome. Thus, buyers in the strategic disclosure condition were sur- 
prisingly adept at paying the true expected value of the prospects they were considering 
on average, albeit paying significantly more for high-potential-outcome disclosures than for 
low-outcome disclosures. However, we caution against reading too much into findings based 
on clairvoyant expected value, given the inherent noise in such measures and the fact that 
the nonstrategic-strategic difference standardized on clairvoyant expected value is not sta- 
tistically significant. 

Last, we return to standardizing bids by naive expected values as in our primary anal- 
ysis, but using median bids instead of winning bids to gain some comfort that our results 
are not an artifact of the most aggressive bidder's behavior. Results (not shown) indicate 
some differences in the relative valuations of gain versus loss prospects, but the conclu- 
sions from our tests of H1, H2, and H3 are the same as those from our primary ANOVA 
in Table 2. 


Implications for Strategic Sellers (H4) 


We now turn from buyers to examine sellers’ choices within the strategic disclosure 
condition, as tallied in Table 3. First, consistent with the equilibrium disclosure strategy 
described earlier, Table 3 indicates that strategic sellers disclosed the expected 
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FIGURE 3 
Bidding Effects under Alternative Standardizations 
Difference between Bids under Difference between Bids under 
High versus Low Disclosed Nonstrategic versus Strategic 
Potential Outcomes—H1 Disclosure—H2*? 





NEV SEV CEV RAW NEV SEV CEV 


Basis for Standardizing Bids 


NEV = Naive Expected Value: Winning bid less the computed expected value that adjusts for the information 
content of the disclosed potential outcome but does not adjust for the strategic discounting predicted 
under H2 in the strategic disclosure condition; 

SEV = Strategic Expected Value: Winning bid less the computed expected value that adjusts for the 
information content of the disclosed potential outcome and also adjusts for the strategic discounting 
predicted under H2 in the strategic disclosure condition; 

CEV = Clairvoyant Expected Value: Winning bid less the actual expected value of the risky prospect as 
computed from both potential outcomes revealed privately to the seller; and 

RAW = differences in average raw winning bids, without standardization for expected value. 


? Hypothesis 1 is consistent with differences in bids between high versus low disclosed potential outcomes for 
all standardizations described above. Conversely, H2 only predicts a significant difference between bids under 
nonstrategic versus strategic disclosure for the naive expected value (NEV) standardization, and implies no 
difference for the other metrics because those metrics already reflect strategic discounting. 


value-maximizing potential outcome most of the time. Specifically, of the 240 total disclo- 
sures in the strategic condition, 165, or 69 percent, maximized implied expected value 
(significantly greater than chance at p « .01). Second, consistent with H4, sellers disclosed 
the high potential outcome in 50 of the remaining 75 cases (67 percent; p < .O1). Put 
differently, 90 percent of sellers’ choices (i.e., 215/240) either maximized implied expected 
value and/or disclosed the high potential outcome. 

Given our earlier conclusion from H3 that buyers paid a premium for high-outcome 
disclosures even in a strategic environment, this disclosure behavior seems quite reasonable. 
We cannot necessarily claim that sellers knowingly exploited buyers' cognitive reasoning, 
but whether wittingly or unwittingly, sellers capitalized somewhat on the tendency of buyers 
to pay more for disclosures of the high potential outcome. 
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TABLE 3 
Seller Disclosure Decisions in the Strategic Disclosure Condition 


Did the seller's disclosure maximize implied expected value? 





Potential Outcome _— Ye _ No — — Not Applicable? 
Disclosed by Seller High Low High Low High Low 
Number of trials 79 86 45 24 5 1 


Average difference in 
strategic expected value 


implied by disclosed 

versus nondisclosed 

potential outcomes? $1.55 $1.63 —$1.08 —$1.26 $0.00 $0.00 
Number of close calls? NA 19 20 NA NA NA 
Close calls as a 

percentage of trials NA 22% 44% NA NA NA 


* Jn six of the 240 strategic-disclosure trials, both potential outcomes implied the same expectec value of the 
risky prospect. Sellers disclosed the high potential outcome in five of these six cases. 

>The “strategic expected value" adjusts for the potential outcome as well as the strategic discounting predicted 
under H2. We calculated these expected values for both the disclosed and nondisclosed potential outcomes, 
tabulating the average differences between the two expected values. Positive (negative) differences indicate that 
the seller maximized (did not maximize) implied expected value. 

° We define a “close call” as a trial in the strategic disclosure condition in which the low potential outcome 
maximizes strategic expected value, but by a difference of $0.72 or less. The $0.72 cutoff is the estimated 
“break-even” point at which a seller would be just as well off disclosing the low potential outcome (to secure 
a greater implied expected value) as the high potential outcome (to secure the H1 premium for high-outcome 
disclosures). This estimate is calculated from the coefficients of a regression analysis of winning bids on 
expected values and high versus low disclosures, along with control variables for sessions, gains versus losses, 
and the first 20 versus last 20 trials in each session. 


To dig deeper into this behavior, Table 3 reports the average differences between the 
expected value implied by the disclosed potential outcome and that implied by the nondis- 
closed potential outcome.!! The average absolute values of such differences are greater 
when the seller's disclosure maximizes implied expected value (see Table 3), indicating 
that when faced with larger differences in implied expected values, sellers tended to max- 
imize such values. Finally, we calculate the frequency of *'close calls," defined as cases in 
which the seller could expect to be better off by disclosing the high potential outcome even 
when the low outcome would maximize the implied expected value. We estimate the cutoff 
for a close call from a regression analysis, finding that on average, sellers could expect to 
be better off by disclosing the high potential outcome if the expected value implied by the 
low potential outcome exceeds that of the high outcome by $0.72 or less.” Restricting 
attention to only those trials in which the low potential outcome would have maximized 


il We use "strategic" expected values for this analysis, defined as the expected value that adjusts for both the 
potential outcome and for the strategic discounting predicted under H2. 

12 To obtain this estimate, we regressed raw winning bids across trials on the expected value implied by the 
disclosed potential outcome along with an indicator variable for high versus low disclosure and control variables 
for gain versus loss prospects and the first 20 trials versus last 20, with session-specific intercepts. All coefficients 
are statistically significant. The expected value coefficient is .77 and the “high/low” coefficient is .55, implying 
a break-even point of .55/.77 = $0.72 at which the estimated benefit from disclosing a larger implied expected 
value from a low potential outcome would exactly offset the average premium buyers paid for high-outcome 
disclosures. We also estimated close calls separately for the first 20 and last 20 trials, obtaining similar percentage 
frequencies. 
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implied expected value, Table 3 indicates that when the seller disclosed the low potential 
outcome, 22 percent (19 out of 86) were close calls, whereas a greater percentage were 
close calls (44 percent, or 20 out of 45) when the seller did not maximize implied expected 
value and disclosed the high potential outcome instead. 

In sum, sellers tended to maximize implied expected value, but favored the high po- 
tential outcome at the margin. To be sure, there are some seemingly irrational disclosures, 
such as the 24 cases (out of 240) in which the seller disclosed the low potential outcome 
when the high outcome implied a larger expected value, but the overall "error rate” appears 
modest.'? 


Other Findings 
Gain versus Loss Prospects 

Table 2 indicates a significant bidding difference between rounds with gain versus loss 
prospects (F = 7.86; p < .01). As reflected in Table 1, winning bidders paid $0.79 more, 
on average, to avoid loss prospects than to obtain gain prospects. The mostly negative 
(positive) average standardized winning bids for gain (loss) prospects in Table 1 are gen- 
erally consistent with risk-averse winning bidders, as risk aversion would lead buyers to 
discount gain prospects and pay a premium to avoid loss prospects. However, the more 
important point for our research objectives is that any differential bidding behavior for gain 
versus loss prospects does not interact with the results we observe for either high versus 
low disclosure or strategic versus nonstrategic disclosure. Thus, our hypotheses appear 
robust to both the gain and loss domains of risk. 


Feedback and Learning 

Table 2 also indicates a significant effect of the binary factor we include in the ANOVA 
to differentiate the first two rounds of ten trials from the last two rounds (F = 14.50; p 
« .01). As explained in Section III, this difference could reflect the feedback we provided 
in the final two rounds and/or a simple learning trend. To explore further, we conducted a 
time-series regression with average standardized winning bids as the dependent variable 
and both trial number (from 1 to 40) and an indicator variable for the incremental effect 
of feedback in the final two rounds as regressors. This regression detects a significant 
negative trend in bids, which fell by an average of $0.02 per trial (p « .01). The feedback 
indicator variable is also negative, but at a more marginal significance level (p — .14, or p 
— .07 for a one-tailed test contingent on the expectation that feedback on competing bidders 
would lead to lower winning bids). 

These results underscore the ambiguity in interpreting differences in the last two rounds 
as reflecting feedback, vis-à-vis the more basic effect of variation over time (or probably 
both). However, our primary interest is in establishing the robustness of our hypotheses to 
different environments, rather than discerning the incremental effects of feedback or learn- 
ing, per se. As reported earlier, the H1 effect of higher bids for high versus low disclosed 
potential outcomes does indeed appear to be narrowing over time, but this narrowing occurs 
in both the strategic and nonstrategic disclosure conditions, leaving our primary conclusion 
from H3 intact. At a broader level, we detect no significant two-, three-, or four-way 


13 A possible explanation for some disclosure “errors” as suggested by one seller's open-ended post-experimental 
questionnaire response is that some sellers may have been trying to build confidence with buyers, similar to the 
“pool shark” disclosure strategy observed somewhat by Dickhaut et al. (2003, 39). However, this interpretation 
is conjectural, and seems weakened by the fact that we observed no appreciable differences in disclosure strat- 
egies between the last two rounds with feedback and the first two rounds with no feedback. 
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interactions that involve both high versus low disclosure and strategic versus nonstrategic 
disclosure.!^ We also reach largely the same conclusions when using only the last five trials 
from each round of ten (see Table 2). 


V. CONCLUSIONS 

The accounting literature reflects two different perspectives in describing how users 
process disclosures. One perspective, grounded in cognitive psychology, views users as 
boundedly rational decision makers who rely excessively on the format and content of 
explicit disclosures. Another perspective, grounded in information economics, views users 
as sophisticated decision makers who draw inferences from disclosures (or the lack thereof) 
about the private information held by managers. Experiments following the psychological 
tradition generally manipulate disclosure alternatives as exogenous treatments. Conversely, 
the cornerstone of the information economics perspective is that disclosed information is 
endogenous, chosen strategically by economic agents with well-defined incentives. 

The current study demonstrates that these two perspectives can coincide, notwithstand- 
ing their different theoretical underpinnings. First, controlling for expected value, we find 
that buyers pay more when a seller discloses a high potential outcome of a risky prospect 
than when a seller discloses a low potential outcome. This finding is consistent with studies 
of exogenously manipulated one-sided disclosures such as Kennedy et al. (1998), Dietrich 
et al. (2001), and Koonce et al. (2005). Second, we find that buyers adjust for the seller's 
information advantage by systematically discounting bids when sellers choose disclosures, 
relative to bids in a control condition in which disclosures are known to be determined 
randomly. This finding is consistent with studies of strategic reactions to endogenous dis- 
closures in other settings, such as King and Wallin (1991a, 1991b, 1995, 1996), Bloomfield 
(1996), and Dickhaut et al. (2003). 

Our incremental contribution is in showing the robustness of these two phenomena to 
each other. Specifically, we find that the tendency for buyers to pay more when the seller 
discloses a prospect's high potential outcome occurs regardless of whether the seller chooses 
tlie disclosures. Similarly, the tendency for buyers to discount strategic disclosures is nearly 
identical whether the seller discloses the high potential outcome or the low potential 
outcome. 

If the biasing effects of human information processing extend to a strategic disclosure 
environment, then these effects present opportunities that strategic managers can exploit. 
Indeed, although sellers in our strategic disclosure condition most often disclosed the po- 
tential outcome that maximized the implied expected value of the prospect, they exhibited 
a preference at the margin in favor of disclosing the high potential outcome. More generally, 
these results suggest motives to favor disclosure options that are more difficult or less 
difficult for users to process, depending on circumstances. An example might be the over- 
whelmingly popular option to present comprehensive income as a reconciliation within the 
Statement of Shareholders’ Equity, given the findings of Hirst and Hopkins (1998) and 
Maines and McDaniel (2000) that this format makes it more difficult to detect earnings 
volatility. From a policy perspective, regulators contemplating new accounting standards 
would be well advised to consider both the ease with which users can process information 
and the corresponding strategic incentives for managers. 


14 The lowest p-value of an interaction involving both H1 and H2 is a clearly insignificant p = .42 for the four- 
way interaction among high versus low disclosures, strategic versus nonstrategic disclosures, gain versus loss 
prospects, and the first two versus last two rounds. 
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We encourage future research that continues progress on the bridge between the cog- 
nitive and strategic aspects of accounting disclosures (Kachelmeier and King 2002). The 
accounting literature has the comparative advantage of drawing on theoretical roots from 
both economics and psychology. We can best capitalize on this advantage when we engage 
theory-driven arguments from both perspectives as empirical questions. 
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ABSTRACT: We investigate whether investors price losses conditional on the likelihood 
of the firm’s return to profitability, consistent with the abandonment option hypothesis 
(Hayn 1995). We first develop a loss-reversal model to define subsamples of persistent 
and transitory losses. We find that on average investors price transitory losses posi- 
tively over the sample period, as if a transitory loss indicates a low likelihood of exer- 
cising the abandonment option. We also observe that early in the sample period in- 
vestors do not price persistent losses, as predicted by the abandonment option 
hypothesis. By contrast, later in the sample period, larger persistent losses correspond 
to higher returns, inconsistent with the prediction of the abandonment option hypoth- 
esis. To understand why we observe a change in the valuation of persistent losses 
over the sample period, we study their components and establish the key role of R&D 
for their valuation. We find that investors do not price persistent losses without an R&D 
component, consistent with these losses indicating financial distress and a higher like- 
lihood of exercising the abandonment option. However, when persistent losses contain 
R&D, investors separately value the R&D component as an asset and the non-R&D 
component as if it is a transitory loss. Thus, investors do not consider losses to be 
homogeneous, but consider the causes and nature of the loss to assess its long-term 
implications for firm value. 


Keywords: earnings; losses; cash flows; accruals; valuation; persistence; R&D. 


Data Availability: Data are available from sources identified in the text. 


I. INTRODUCTION 
he frequency of firms reporting losses has markedly increased over the last three 
| decades. While only 15 percent of observations covered by the Standard & Poor's 
Compustat database report a loss during the 1970s, loss observations constitute about 
35 percent of the U.S. firm-year observations by the 1990s. The increased frequency of 
firms reporting losses poses an important challenge for financial statement users who rely 
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on accounting earnings in various decision contexts (Watts and Zimmerman 1986). In the 
context of valuation, Modigliani and Miller (1966) discuss in their seminal paper how 
accounting earnings are a proxy for the expected and unobservable earning power of firms' 
assets. They note that losses complicate the use of earnings-based valuation models, since 
a loss reduces the ability of reported earnings to provide information about the earning 
power of a firm's assets. Given the increase in the frequency of losses in the cross-section, 
the question of how investors price negative earnings has gained considerable relevance. In 
this study, we hypothesize that investors, when confronted with a loss, assess the probability 
of loss reversal G.e., the firm's return to profitability) and price earnings conditional upon 
that probability. 

We focus on loss reversals because a loss places the firm in a temporary position: a 
return to profitability is the maintained hypothesis of financial reporting, embodied in the 
going-concern assumption. In addition, the assumption that a loss is temporary is consistent 
with the abandonment option hypothesis, studied by Hayn (1995). The abandonment option 
hypothesis suggests that shareholders of loss firms will redeploy or liquidate the assets of 
the firm if they expect the loss to continue (Hayn 1995, 126; Berger et al. 1996; Wysocki 
2001).! Hayn (1995, 127) argues that losses represent a case where current earnings signal 
that future earnings will be low enough to make the abandonment option attractive. Ac- 
cordingly, Hayn (1995) predicts loss observations will dampen cross-sectional estimates of 
earnings response coefficients and earnings-returns correlations, as investors stop valuing 
the firm strictly on the basis of reported earnings. She reports evidence consistent with her 
prediction and similarly observes a larger positive price response to a loss when the like- 
lihood of exercising the abandonment option is relatively smaller. 

Building on Hayn (1995), we propose a proxy for the likelihood of exercising the 
abandonment option based on an expectation of loss reversal.” We show that investors can 
use concurrent and past financial information to estimate the probability of loss reversal. 
To assess if the valuation of losses varies as a function of the estimated loss reversal 
probability, we focus on two groups of firms, defined by their likelihood of reversal: the 
persistent loss group consists of observations with the lowest estimated probabilities of loss 
reversal, and the transitory loss group consists of observations with the highest estimated 
probabilities. We predict that if persistent losses indicate a high likelihood of exercising 
the abandonment option, then the earnings response coefficient (ERC) in the persistent-loss 
group will not be significantly different from zero. In other words, we predict that investors 
do not evaluate persistent-loss firms on the basis of their reported earnings since the per- 
sistent losses are not informative about the future prospects of the firm, but instead indicate 
a situation where abandonment is attractive (see Hayn 1995, 127). By contrast, if transitory 
losses indicate a low likelihood of exercising the abandonment option, then we predict that 
the ERC in the transitory-loss group will be positive and significantly different from zero. 

Using a sample of loss observations from 1971 through 2000, we find that a parsi- 
monious set of financial variables is able to predict a return to profitability (i.e. loss re- 
versal). As the change in frequency of losses over time potentially implies a change in their 


— 


As Watts (2003) describes, the abandonment option does not require the liquidation o the firm since management 
can opt to liquidate only the unprofitable investments within the firm, thereby leaving only those operations that 
are profitable. Given that liquidation of publicly traded firms is a relatively rare event, this characterization is 
consistent with observed empirical patterns. 

? A number of other studies, such as Burgstahler and Dichev (1997), Collins et al. (1997), and Collins et al. 
(1999), also study firm valuation in the presence of losses and use book value as a proxy for the abandonment 
value of the firm. 
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characteristics and reversal probabilities, we use successive seven-year panels spanning the 
sample period to estimate each loss firm's reversal probability in the next year. We find, 
consistent with the overall increase in the number of loss firms in the population of firms, 
that the average estimated probability of reversal declines over the sample period. 

Focusing on valuation, we find the annual ERC in the transitory group is on average 
significantly positive, consistent with our prediction. We also document that investors' val- 
uation of transitory losses remains unchanged over the sample period. By contrast, while 
the ERC in the persistent group is on average not significantly different from zero, as 
predicted, the time-series analysis indicates the pattern of annual ERCs contains an impor- 
tant trend. Specifically, we find the ERCs in the persistent group become significantly 
negative, implying that larger persistent losses correspond to higher returns over time. 
Importantly, the changing ERCs suggest that investors’ valuation of persistent losses be- 
comes inconsistent with the prediction of the abandonment option hypothesis over time. 

To understand why investors appear to change their valuation of persistent losses over 
the sample period, we study the components of reported losses. Building on Givoly and 
Hayn (2000), we find that the relative magnitudes of the cash flow and accruals components 
of persistent, but not of transitory, losses change over time. Specifically, we observe the 
growing presence of a large negative cash flow component being the key difference between 
persistent and transitory losses. Prompted by recent research documenting the effect of 
increased R&D expenditures on the properties of earnings (e.g., Amir and Lev 1996; Collins 
et al. 1997; Lev and Zarowin 1999), we find that a large and increasing R&D component 
in persistent losses contributes to the cash flow result. Since the descriptive evidence sug- 
gests the growing R&D presence in persistent losses coincides with both their increased 
persistence and their change in valuation over time, we hypothesize that the presence of 
R&D explains why the valuation of persistent losses changes. 

To test the hypothesis, we distinguish between two subgroups of persistent losses based 
on whether the losses contain an R&D component. We predict that persistent losses without 
an R&D component indicate financial distress and a high likelihood of exercising the aban- 
donment option; accordingly, we predict that investors do not respond to the magnitude of 
the loss in this subgroup of persistent losses. By contrast, for persistent losses with an R&D 
component, we predict investors will price the R&D component as an asset. Further, we 
predict that, given the presence of R&D, investors will consider the non-R&D component 
of a persistent loss to be transitory and respond to its magnitude by pricing it positively, 
consistent with the abandonment option hypothesis. The evidence is consistent with our 
predictions. Additionally, when we focus on aggregate cash flows and accruals, our results 
corroborate the specific role of R&D in the pricing of persistent losses. 

Summarizing, our research establishes three contributions to the valuation literature. 
First, we confirm and extend Hayn's (1995) findings on the abandonment option explanation 
of the pricing of losses. We show investors' valuation of losses varies cross-sectionally as 
a function of their ex ante persistence. That is, investors do not consider losses to be 
homogeneous, but value persistent and transitory losses differently. Our findings emphasize 
that investors exhibit sophistication in assessing the causes and nature of the loss to assess 
its long-term implications for firm value. 

second, we document the growing presence of a large negative cash flow, and in 
particular a large and increasing R&D component in persistent losses, as a key difference 
between persistent and transitory losses. This result for loss observations contrasts with the 
general findings of Givoly and Hayn (2000), who show that the observed decline in prof- 
itability of U.S. firms over time does not follow from a decline in cash flows, but rather 


The Accounting Review, July 2005 


850 Joos and Plesko 


from a decline in accruals. While our evidence shows that persistent losses become less 
negative over time, it also indicates that the growing cash flow and R&D components 
contribute to the increase in persistence. 

Third, we document that consideration of the R&D component is key to understanding 
investors’ valuation of persistent losses. Our evidence is consistent with the valuation of 
persistent losses depending on whether the persistence of the loss indicates the firm is truly 
in distress, making the exercising of the abandonment option more likely, or relates to the 
firm making R&D investments that, while immediately expensed under U.S. GAAP, are 
indicative of better performance in the future. We find that investors use information beyond 
aggregate earnings, cash flows, and accruals to distinguish between both settings when they 
value the firm in the increasingly common case when the firm reports a persistent loss. 

In Section II we describe our sample and document the prevalence and duration of 
losses. In Section III we describe the financial profile of loss observations and present our 
model of loss reversals, followed in Section IV by our tests of valuation as a function of 
loss persistence. In Sections V and VI we study the changing properties and valuation 
of loss components in providing information to the market. Section VII summarizes and 
concludes. 


Il. THE PREVALENCE AND DURATION OF LOSSES 

We collect our sample of firm-year observations from Compustat’s Industrial and Re- 
search Annual Data Bases for the years 1971—2000. Consistent with Hayn (1995), we define 
earnings as income (loss) before extraordinary items and discontinued operations [hereafter 
IB] (annual Compustat data item #18). Our initial sample contains 217,085 firm-year ob- 
servations, of which 29.63 percent are loss observations. 

As shown in Figure 1, the incidence of losses has increased over the past 30 years. 
Similar to Hayn (1995, Table 1) and to patterns reported in Givoly and Hayn (2000) and 
Klein and Marquardt (2003), we find that the number of loss observations (i.e., firms with 
negative amounts for IB) increases over time. From 1971 to 1980, loss observations rep- 
resent less than 20 percent of the sample in each year. From 1981 to 1984, loss firms' share 
of the sample increases from 21.42 percent to 28.67 percent. From 1985 through 2000, loss 
firms constitute more than 30 percent of all observations, and more than 40 percent in 1998 
and 2000.3 

In the first two columns of Panel A of Table 1, we document the distribution of the 
number of years with losses based on a sample of 11,435 firms with at least seven years 
of observations." Panel A shows that only 27.21 percent of the firms in our sample never 
incur a loss over the period studied. By contrast, about 10 percent of firms incur ten or 
more losses over this 30-year period. Similar to the first two columns, the next two columns 
show the distribution of the number of years with losses based on a sample of 885 firms 
with observations for the entire 30-year sample period. We find that, while about one-third 
of firms never incur a loss during the sample period, more than 10 percent of firms report 
ten or more losses over the period, suggesting that losses can persist for long periods of 
time. 


* We observe a similar pattern when we define a loss as a negative net income observation (Compustat data item 
#172). 

^ The seven-year criterion allows us to study loss history over a longer window for a subset of firms in a later 
analysis. To mitigate possible effects of survivorship bias we code a firm as non-reversing if it is dropped from 
the Compustat Annual File due to bankruptcy or liquidation but still appears in the Research File. As in Figure 
1, a similar pattern exists if we define a loss as negative net income. 
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Frequency of Losses and Loss Reversals 


TABLE 1 


Panel A: Distribution of the Number of Years with Losses? 


Firms with at Least 7 Years 
of Data 


% of Firms 


No. Firms 

Total 11,435 
Number of losses 

0 3,112 

1 1,396 

2 1,102 

3 934 

4 855 

3 715 

6 647 

1 653 

8 522 

9 377 

10 291 

10 « and « 20 806 

20 or more 25 


100.00 


27.2] 
12.21 
9.64 
8.18 
7.48 
6.25 
5.66 
5.71 
4.56 
3.30 
2.54 
7.05 
0.22 


Joos and Plesko 


Firms with 30 Years 


885 


297 
159 
89 
62 
49 
36 
35 
3l 
22 
15 
22 
61 
7 


of Data 


No. Firms % of Firms 


100.00 


33.56 
17.97 
10.06 
7.01 
5.54 
4.07 
3.95 
3.50 
2.49 
1.69 
2.40 
6.89 
0.79 


Panel B: Relation between Length of Loss Sequence and Reversal One Year into the Future” 
Obs. 


10,234 
5,055 
2,968 
1,787 
1,118 


Length of Loss Sequence 
1 year 
2 years 
3 years 
4 yeats 
5 years 


Reversal (96) 


45.47 
34.76 
31.17 
27.98 
21.95 


Panel C: Loss Reversal in the Current Loss Sample as a Function of the String of Past 


Losses? 
Future 
Reversal 1 
Obs. 6,983 
l year 46.79 
2 years 19.32 
3 years 11.28 
4 years 6.60 
5 years l 4.41 
>5 years 11.60 


Loss Sequence (number of years) 


2 


3,356 
36.77 
21.31 
13.02 

8.34 

4.95 
15.61 


3 


1,882 
33.63 
20.94 
13.71 

7.86 

5.42 
18.44 


4 


1,096 
32.66 
21.35 
12.04 

7.5] 

4.93 
21.44 


5 


621 
31.88 
17.71 
12.08 

7.73 

5.48 
25.12 


a The data are collected from Compustat's Industrial and Research Annual Data Bases and cover the period 
1971-2000. Losses are based on IB, defined as income (loss) before extraordinary items and discontinued 
operations (annual Compustat data item #18). 

> Loss sequence refers to an uninterrupted sequence of annual losses. Reversal indicates the loss firm becomes 


profitable. 
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To preface our focus on loss reversals in the following section, we show in Panels B 
and C of Table 1 how a firm's return to profitability varies as a function of its recent loss 
history. Panel B documents how the likelihood of reversal in the next year relates to the 
sequence of prior losses. Of firms experiencing a first loss during the sample (i.e., the loss 
sequence is one year) 45.47 percent are profitable the next year. However, the percentage 
of firms reversing decreases drastically and monotonically as a function of the past history 
of losses. For firms with two consecutive losses, the probability of reversal decreases to 
34.76 percent; for firms with five consecutive losses, it is 27.55 percent. 

Panel C of Table 1 documents how the pattern of reversal over a five-year horizon 
varies as a function of the sequence of prior losses. The analysis reduces the number of 
observations as it imposes substantial restrictions on our dataset, requiring ten consecutive 
observations for each loss firm (the current year observation, four past observations, and 
five future observations). We find for the 6,983 firm-year observations where the current 
loss is the first in a (potential) sequence, 46.79 percent of observations return to profitability 
the next year, and 11.60 percent do not reverse within five years. For losses that do not 
immediately reverse, the conditional probability of reversing in subsequent years declines 
monotonically, from 36.77 percent after two losses to 31.88 percent after five years. Each 
column of Table 1 shows a pattern similar to the rows, i.e., the relative magnitude of the 
reversal percentages declines as a function of the length of the loss sequence of the firm. 
For example, in the last column, consisting of 621 firms where the current loss is the fifth 
in the sequence, less than a third reverse the following year, and about a quarter of the 
observations do not reverse over the five-year horizon. 

Taken together, the descriptive evidence in Panels B and C of Table 1 suggests that 
loss reversals follow a distinct pattern conditional on the number of prior losses: the longer 
the loss sequence, the lower the ex ante probability the current loss will eventually reverse, 
presenting particular challenges for fundamental analysis and/or valuation of the firm. 


III. LOSS-REVERSAL MODEL 

The increased frequency of losses requires investors to consider information other than 
aggregate accounting earnings when valuing loss firms, since negative earnings are a poor 
measure of the earning power of a firm's assets. We hypothesize that investors will price 
the earnings of a loss firm conditional on whether they expect the loss to reverse. 

To test our prediction, we carry out a two-step analysis. First, we estimate a proxy for 
investors' ex ante assessment of the persistence of an observed loss. Next, we use the 
estimated reversal probability to classify observations into either a persistent or transitory 
subsample, and estimate ERCs in each sample? As a starting point, we observe in Table 1 
that losses can persist for a number of years, i.e., a current loss does not necessarily reverse 
to profitability in the immediate future. However, the results in Panel C of Table 1 show 
that regardless of the number of losses a firm has experienced, the unconditional probability 
of reversal is always highest in the following year. Therefore, we focus on loss reversal in 
the next year to estimate our proxy for investors' ex ante assessment of the persistence of 
an observed loss and the likelihood of exercising the abandonment option. Specifically, we 


> Our approach is similar to Chambers (1996, 9), who argues “investors estimate initial-loss persistence using 
information available at the time of the initial loss." However, his definition of persistence is different from 
ours, making the results noncomparable. While we define persistence in reference to the ex ante probability of 
loss reversal, Chambers defines persistence as “the ratio of ex post observed present value of total loss-period 
negative earnings scaled by initial-year losses" (Chambers 1996, 11). Using his definition, losses reversing after 
a different number of years can exhibit similar persistence. 
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estimate a model of loss reversal based on factors related to the firm's business environment 
and operations as follows: 


Jn = BP R €+ (1) 


where y,,, is an indicator variable equal to 1 if the firm becomes profitable in the subsequent 
period, and 0 otherwise, X, represents the information variables of the model, and &,,, is 
an error term. 

Our research design allows for the possibility that the nature and properties of losses 
have changed over our sample period. Not only do Figure 1 and the results of other studies 
(e.g., Hayn 1995; Klein and Marquardt 2003) show that the frequency of losses increases 
substantially over the sample period, but several recent studies illustrate that the properties 
and valuation of earnings have changed in recent decades (e.g., Collins et al. 1997; Givoly 
and Hayn 2000). Since it is possible that the changing nature of earnings over our sample 
period influences the increased occurrence and/or valuation of losses, we estimate Equation 
(1) sequentially using rolling sample years. That is, we estimate Equation (1) annually and 
compute predicted reversal probabilities using information from the current year and five- 
years prior to the year of estimation. For example, to estimate Equation (1) in 1976, our 
earliest year of estimation (i.e., t = 1976), we use data from 1971 (t—5) to 1976 to compute 
the independent variables in the model; we construct the dependent variable in the model 
by observing whether the 1976 loss reversed in 1977 (i.e., t--1 — 1977). We repeat the 
estimation procedure using successive panels of data, each time dropping the oldest year 
and adding a new year, over the entire sample period. As such, the methodology yields 
time-varying parameters of Equation (1) to obtain predictions of the loss firm's probability 
of reversal. 

In the absence of a structural model of loss reversals, we estimate our proxy for in- 
vestors' ex ante assessment of loss persistence by including three broad categories of (ac- 
counting) variables in Equation (1). Our first set of variables measures the financial profile 
of the firm. In a first specification of the model, we measure profitability using return on 
assets (ROA) as income before extraordinary items (annual Compustat data item #18) scaled 
by lagged total assets (annual Compustat data item #6). We include both contemporaneous 
ROA and a past five-year average PAST_ROA. We predict positive signs on both ROA and 
PAST_.ROA, consistent with higher profitability (i.e., less negative ROA or PAST_ROA) 
indicating a higher probability of a return to profitability. 

In a second specification, we decompose ROA into its cash flow and accrual compo- 
nents. We define CFO as cash flow from operations scaled by lagged total assets. Consistent 
with previous literature (Hayn 1995), we measure cash flow from operations as net income 
(annual Compustat data item #172) — accruals. We measure accruals or ACC as ACurrent 
Assets (data item #4) — ACash (data item #1) — ACurrent Liabilities (data item #5) 
+ ADebt in Current Liabilities (data item #34) + Depreciation and Amortizations (data 


$ Our objective is to obtain a reasonable proxy for investors’ ex ante assessment of the persistence of the current 
loss using accounting information. We evaluated different specifications of the model, incorporating other fi- 
nancial profile variables of the firm such as the variables in Piotroski (2000), Altman’s Z-score (Altman 1968), 
and macro-economic variables as in Klein and Marquardt (2003). We find the current parsimonious set of 
variables performs qualitatively similarly to expanded sets of variables in the reversal model. Importantly, the 
different reversal model specifications had no qualitative impact on our later earnings response coefficient 
analysis. 
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item #14), scaled by lagged total assets. We decompose earnings into cash flows and 
accruals for two reasons. First, Givoly and Hayn (2000) document that the properties of 
cash flows and accruals have changed over the period we study. Specifically, they find that 
an increase in the amount of negative nonoperating accruals, rather than changes in cash 
flows, is responsible for the observed decline in profitability.5 Second, we expect long-term 
accruals will mechanically influence loss reversal. For example, for firms with acquisitions 
accounted for as purchases, goodwill amortization is likely to reduce earnings for a number 
of years. By separating earnings into its cash flow and accruals components, we are able 
to assess whether cash flows and accruals reflect different information about future loss 
reversals? As in the ROA specification, we include contemporaneous and past CFO and 
ACC in the model, where we measure PAST. CFO and PAST_ACC as the average over the 
past five years. Consistent with our ROA specification, we predict positive coefficients on 
all cash flow and accrual variables. 

To complement the profitability variables, we include size and growth variables in the 
model. We include size since Hayn (1995) documents a strong link between the occurrence 
of losses and firm size. We expect a positive coefficient on SIZE, measured as the log of 
current market value (annual Compustat data item #199 * annual Compustat data item #25), 
consistent with large firms being financially stronger than small firms and therefore more 
easily able to return to profitability. We include a measure of growth to control for the 
possibility that current earnings do nct fully capture the future prospects of growing firms 
(see Hayn 1995, 148). Our proxy for growth is recent growth in sales, SALESGROWTH, 
measured as the percentage growth in sales (annual Compustat data item #12) during the 
current year. Although we expect sales growth to be positively associated with the likelihood 
of a return to profitability, the effect is weakened if high sales growth identifies relatively 
young firms in the sample that have not yet achieved profitability. Young firms can remain 
unprofitable for a number of years during the early stages of their lives so that sales growth 
will not be a good predictor of loss reversals.!? 

Our second set of variables measures the incidence and frequency of past losses. We 
include two variables that characterize the past loss sequence to complement the (contin- 
uous) ROA or CFO and ACC variables that measure the profitability of the firm in the recent 
past. FIRSTLOSS is an indicator variable equal to 1 if the current year's loss is the first in 
a sequence (i.e., the firm was profitable the prior year), and 0 otherwise. Based on the 
patterns in Table 2, we expect the coefficient on FJRSTLOSS to be positive: if the current 
loss is the first in a sequence, the probability of loss reversal is O relative to other loss 
firms. We also include a variable to capture the number of losses in the sequence over the 


Hribar and Collins (2002), among others, discuss how using the balance sheet and income statement to define 
cash flows introduces measurement error, especially for firms with M&A activity. However, since the statement 
of cash flows is only available since 1987 we use the balance sheet definition to maintain consistency over our 
sample period starting in 1971. 

* Givoly and Hayn (2000, 303—304) define nonoperating accruals as total accruals (before depreciation) minus 
operating accruals (e.g., bad debt provisions, restructuring charges, asset write-downs). 

? In additional (unreported) analysis, we re-estimate Equation (1) using EBITDA or operating income before 
depreciation (annual Compustat data item #13), scaled by lagged assets, and Depreciation and Amortization 
(annual Compustat data item #14) scaled by lagged total assets in the model. We find that, whereas EBITDA 
helps predict future loss reversal (i.e., its coefficient is positive and significant), the coefficient on Depreciation 
and Amortization is generally not significant. 

10 We require each observation in the sample to have a history of five years of data before the current loss 

observation. As a result, our sample does not include recent IPOs. In unreported analysis, we find a variable 

capturing age of the firm relates to the probability of loss reversal, i.e., older firms revert to profitability faster 
than younger firms. Multivariate analyses however suggest size and age of the firm contain similar information 
regarding the probability of loss reversal. 
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past five years: LOSS. SEQ is a count of the number of sequential losses over the past five 
years before the current loss. Based again on the descriptive evidence in Table 2, we expect 
a negative coefficient on LOSS. SEQ as the longer a firm has been incurring losses, the 
less likely it is to return to profitability in the next year. 

Finally, since prior research relates dividend policy to a firm's future earnings, a third 
category of explanatory variables measures the dividend-paying behavior of the firm. Healy 
and Palepu (1988) show that management signals profitability changes through dividend 
changes. With respect to underperforming firms, DeAngelo and DeAngelo (1990) show that 
dividend changes relate to persistent losses while DeAngelo et al. (1992) show information 
about dividend reductions increases the ability of current earnings to predict future earnings. 
Recently, Skinner (2004) shows that losses of dividend-paying firms are likely to be less 
persistent than losses of non-dividend-paying firms. We therefore include two indicator 
variables to capture the dividend behavior of the firm. First, we define DIVDUM to be 
equal to 1 if the firm is paying dividends (annual Compustat data item #21), and O other- 
wise. We predict a positive coefficient on DIVDUM, consistent with firms continuing to 
pay dividends while incurring losses, signaling that they expect the loss sequence will be 
brief.!! Second, we include DIVSTOP, an indicator variable equal to 1 if a firm stops paying 
dividends in the current year, and 0 otherwise. Based on the results of Healy and Palepu 
(1986) and DeAngelo et al. (1992), we predict the coefficient on DIVSTOP will be 
negative.!? 

Table 2 presents descriptive statistics for the variables included in the logistic regres- 
sion. Panel A shows a first loss is significantly associated with loss reversal: when the 
current loss is the first in a sequence (i.e., FIRSTLOSS = 1) 44.65 percent of losses reverse 
compared to 25.19 percent when the current loss occurs after a previous loss (the x?-statistic 
for the difference in the reversals is also highly significant). Panel A further shows DIVDUM 
significantly relates to the probability of loss reversal (p-value of x^-statistic is 0.001). 
Consistent with our expectation, the probability of loss reversal for a firm paying dividends 
is 53.72 percent compared to 28.70 percent for a firm not paying dividends. We also find 
that a relatively small number of sample firms eliminates their dividends in the same year 
as the loss (776 out of 18,274, or 4.24 percent), with no statistically significant difference 
in the probability of reversal between them and other loss firms. 

Panel B of Table 2 provides descriptive statistics for the continuous and ordinal vari- 
ables used in the model. We present statistics for the full sample of observations and for 
two samples based on the ex post observed loss reversal. In general, the pattern of the 
variables suggests that, consistent with expectations, firms with reversing losses experi- 
ence better (less negative) profitability, are larger, and have shorter loss sequences than 
firms whose losses do not reverse the next year. By contrast, median ACC and mean 
SALESGROWTH exhibit no difference between our persistent and transitory loss samples. 

Table 3 reports the results of two specifications of Equation (1) computed using the 
Fama and MacBeth (1973) procedure. In the first column (Specification I), we include 


! Joos and Plesko (2004) investigate the dividend-signaling hypothesis in a sample of loss firms and find that 
dividend increases by loss firms with negative cash flows constitute a strong signal of future performance 
improvements. 

7 While DeAngelo et al. (1992) focus on dividend cuts, Healy and Palepu (1986) focus specifically on dividend 
omissions. 

13 The percentage is less than the 15 percent DeAngelo et al. (1992) report; however. they condition their sample 
on identifying dividend paying firms first, a restriction we do not impose. 

14 Note that in Table 2 we present the descriptive statistics for the sample pooled over time. In Table 3 we present 
averages of coefficients based on annual estimations of the models. The reported sample size in the Panel A of 
Table 3 therefore represents an average sample size. 
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Panel A: Indicator Variables? 


Variable 


FIRSTLOSS 
DIVDUM 


DIVSTOP 


Value 





m= OR Or © 


TABLE 2 
Logistic Regression Model of Loss Reversal: Descriptive Statistics* 


Obs. 


11,253 
7,021 
15,374 
2,900 
17,486 
776 


Panel B: Continuous and Ordinal Variables‘ 


Variable 


ROA 


PAST_ROA 


CFO 


ACC 


PAST_CFO 


PAST_ACC 


SIZE 


SALESGROWTH 


LOSS_SEQ 


Sample 


Full Sample 
No Reversal 
Reversal 


Full Sample 
No Reversal 
Reversal 


Full Sample 
No Reversal 
Reversal 


Full Sample 
No Reversal 
Reversal 


Full Sample 
No Reversal 
Reversal 


Full Sample 
No Reversal 
Reversal 


Full Sample 
No Reversal 
Reversal 
Full Sample 
No Reversal 
Reversal 
Full Sample 
No Reversal 
Reversal 


Obs. 


18,192 
11,562 
5,966 
17,162 
11,562 
5,600 
16,627 
11,265 
5,362 
16,627 
11,265 
5,362 
14,416 
9,547 
4,869 
14,416 
9,547 
4,869 
18,026 
12,133 
5,893 
17,868 
11,940 
6,399 
18,274 
12,304 
5,970 


Reversal (%) 


Mean 


—0.206 
—0.259 
—0.097*** 


—0.439 
—0.615 
—D.076*** 
—0.682 
—0.988 
—0.039* 


—0.130 
—0.155 
—0.078* 


—0.197 
—0.355 
0.113*=* 


—0.206 

—0.219 

—0.182%** 
3.218 
3.058 
3.550*** 


0.613 
0.456 
0.930 
2.440 
2.763 
F. 7792: 


25.19 
44.65 
28.70 
53.72 
32.57 
34.79 


Std. Dev. 


0.466 
0.540 
0.215 


1.231 
1.405 
0.607 


4.967 
6.035 
0.578 


4.258 
5.166 
0.305 


1.156 
1.333 
0.571 
0.467 
0.524 
0.327 


1.897 
1.804 
2.031 


3.311 
9.179 
5.600 
1.754 
1.753 
1.560 


857 


x^ p-value 
.000 


.000 


.196 


Median 


—0.082 
—-0.116 
—0.044*** 


—0.045 
—0.138 
0.058*** 


—0.029 
—0.055 
0.008*** 


—0.074 
—0.074 
—0.074 


0.097 
0.023 
0.198*** 


—0.191 
—0.197 
0.1797% 


3.055 
2.923 
3.348*** 


—0.021 

—0.031 
2.000 
3.000 
1.000*** 


kee ks * Indicate the difference between the No Reversal and Reversal subsample means or medians is 
significant at the 1 percent, 5 percent, or 10 percent levels, respectively. 
*The data are collected from Compustat’s Industrial and Research Annual Data Bases and cover the period 

1971—2000. Losses are based on IB, defined as income (loss) before extraordinary items and discontinued 


operations (annual Compustat data item #18). 


^ FIRSTLOSS is an indicator variable equal to 1 if the current year’s loss is the first in a sequence (i.e., the firm 
was profitable last year), and 0 otherwise; DIVDUM is an indicator variable equal to 1 if the firm is paying 
dividends (annual Compustat data item #21), and 0 otherwise; DIVSTOP is an indicator variable equal to 1 if 
the firm stopped paying dividends in the current year, and 0 otherwise. 


(continued on next page) 
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TABLE 2 (continued) 


° ROA is return-on-assets and calculated as income before extraordinary items (annual Compustat data item #18) 
scaled by lagged total assets (annual Compustat data item #6). PAST. ROA is average ROA over the past five 
years (i.e., t-5 through t—1); CFO is cash flow from operations scaled by lagged total assets, where CFO is 
net income (annual Compustat data item #172) — accruals ACC; ACC is ACurrent Assets (data item #4) 

— ACash (data item #1) — ACurrent Liabilities (data item #5) + ADebt in Current Liabilities (data item #34) 
+ Depreciation and Amortizations (data item #14), scaled by lagged total assets. PAST. .CFO and PAST. ACC 
are average CFO and ACC over the past five years (i.e., t—5 through z— 1); SIZE is log of current market value 
(annual Compustat data item #199 * annual Compustat data item #25). SALESGROWTH is percentage growth 
in sales (annual Compustat data item #12) over the current year; LOSS... SEQ is an ordinal variable that counts 
the number of sequential losses over the past five years before the current loss. 


ROA and PAST. ROAÀ as profitability variables; in the second (Specification IT), we decom- 
pose ROA into its cash flow and accrual components. We observe for Specification I that 
all variables, except PAST. .ROA and SALESGROWTH, have statistically significant coeffi- 
cients in the predicted direction. Firms with relatively higher current profitability, firms 
reporting a first loss or having a shorter loss sequence, larger firms, dividend-paying firms, 
and firms that continue to pay dividends all exhibit a higher probability of loss reversal. 
In unreported analysis, we find that PAST. .ROA becomes highly significant when we ex- 
clude the loss history variables. In other words, the (binary) FIRSTLOSS and (ordinal) 
LOSS SEQ variables appear to capture the information contained in the (continuous) 
PAST_ROA variable. 

The results for Specification II are very similar to those for Specification I. The key 
difference is that both contemporaneous CFO and ACC exhibit significantly positive co- 
efficients and that the coefficient on SALESGROWTH becomes significant. As in Specifi- 
cation I, the coefficients for the variables capturing past performance are not significant 
when we include loss history variables. Table 3 also shows the within-sample performance 
of both specifications to be very similar, although the sample sizes are different: the average 
p-value of the likelihood ratio statistic of the models is 0.001, and both models produce 
the same percentage of concordant pair classifications. 

Using the annual estimated coefficients from Table 3, we compute predicted probabil- 
ities of loss reversal from each specification. Specifically, we average the annual Equation 
(1) coefficients over consecutive five-year panels to compute predicted reversal probabilities. 
We follow this methodology to mimic the process we assume investors use to assess ex 
ante loss reversal probabilities, and assume investors consider a number of years of infor- 
mation to assess the predicted probabilities in any given year. As an example, we average 
the annual coefficients of 1976 through 1980 to obtain predicted reversal probabilities for 
losses occurring in 1981. Using this methodology, we ensure that we use only information 
available at the time of the analysis to estimate the ex ante estimates of reversal probabil- 
ities. As before, we repeat this procedure using successive panels of data, each time drop- 
ping the oldest year and adding a new year, until we reach the end of the sample period. 

Using the annual quartiles of the distribution of the predicted reversal probabilities, we 
classify the loss observations into samples of persistent and transitory losses. We define 
persistent (transitory) losses as those with probabilities in the first (fourth) quartile of the 
distribution: persistent losses are those least likely to reverse, and transitory losses are those 


15 The average of the annual cut-off values of predicted reversal probabilities that determine the persistent and 
transitory subsamples are 0.233 and 0.446, respectively. 
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TABLE 3 
Logistic Regression Models of Loss ReversaP 
Specification I Specification II 
Coeff. Coeff. 
Variable Predicted Sign (t-stat) (t-stat) 
ROA + 2.321 — 
(8.331) 
PAST. .ROA + 0.166 oe 
(0.730) 
CFO + — 1.284 
(5.130) 
ACC 4 — 1.283 
(3.453) 
PAST_CFO + — 0.174 
(1.102) 
PAST. .ACC t — —0.189 
(—1.222) 
SIZE t 0.074 0.069 
(3.258) (3.149) 
SALESGROWTH ? 0.126 0.217 
(1.058) (2.156) 
FIRSTLOSS + 0.125 0.124 
(1.866) (1.874) 
LOSS .SEQ = —0.128 —0.183 
(--3.493) (—4.668) 
DIVDUM + 0.280 0.287 
(4.044) (3.623) 
DIVSTOP = —0.251 —0.195 
(—2.218) (—1.906) 
Average Number of Annual Observations 662 556 
Average LR p-value 0.001 0.001 
Average % Concordance 69% 69% 


? The table presents the results of the annual estimation of logistic regressions where the dependent variable that 
takes the value of 1 if the firm becomes profitable one-year into the future, and 0 otherwise. 

Definitions of the variable are provided in the notes to Table 2. 

Reported coefficients are the average coefficient over the estimation period (1971—2000) and associated t-statistic 

derived using the Fama and MacBeth (1973) procedure. The table further reports the average number of 

observations used in the estimations, the average p-value of the Likelihood Ratio Statistic (LR) of the models 

and the average percent concordant pairs, i.e., the within-sample percentage of observations correctly classified 

by the model. 


most likely to reverse.!ó Table 4 presents descriptive information on the predicted reversal 
probabilities of the models reported in Table 3 for the samples of persistent and transitory 
losses. Panel A shows that both models provide a sharp contrast between persistent and 
transitory losses: persistent losses have an estimated reversal probability of about 15 per- 
cent, while transitory losses exhibit a reversal probability of slightly more than 50 percent, 
regardless of specification. 


16 Our approach differs from Chambers (1996) who relies on perfect foresight of both the number and magnitude 
of incurred losses to construct his measure of persistence for first-time losses. 
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TABLE 4 
Predicted Reversal Probabilities: Descriptive Statistics 


Panel A: Predicted Reversal Probabilities? 


Sample Specification I Specification IT 
Persistent No. Obs. 3,796 3,135 
Mean 0.148 0.166 
Median 0.151 0.172 
St. Dev. 0.086 0.085 
Transitory No. Obs. 3,784 3,121 
Mean 0.530 0.538 
Median 0.517 0.519 
St. Dev. 0.074 0.086 
Panel B: Time-Series Evidence: Predicted Reversal Trend‘ 
Specification I Specification II 
Coeff. Coeff. 
Sample?” (t-stat) (t-stat) 
Persistent —0.013 —0.012 
(—-20.161) (—21.271) 
Transitory —0.000 —0.001 
(—0.100) (—0.302) 
Panel C: Out-of-Sample Classification Accuracy? 
Specification I Specification H 
Mean Mean 
Sample" (Median) (Median) 
Persistent 83% 82% 
(83%) (81%) 
Transitory 51% 49% 
(52%) (51%) 


* Panel A shows the predicted probabilities of loss reversal using the models estimated in Table 3. We average 
the annual Equation (1) coefficients over consecutive five-year panels to compute predicted reversal 
probabilities. As an example, we average the annual coefficients of 1976 through 1980 to obtain predicted 
reversal probabilities for losses occurring in 1981. We repeat this procedure using successive panels of data, 
each time dropping the oldest year and adding a new year, until we reach the end of the sample period. 

b We define two samples of losses based on the distribution of the predicted reversal probabilities. We sort the 
loss observations annually into quartiles based on their estimated probability of reversal and define persistent 
(transitory) losses as those with probabilities in the first (fourth) quartile of the distribution: persistent losses 
are therefore those least likely to reverse, and transitory losses those most likely to reverse. 

* Panel B of the table shows the coefficients and associated t-statistics of the following regression: 


Median, = a + byear, + error, 


where Median is the median annual predicted reversal probability in Panel A and year is a year-indicator 
variable. 

4 Panel C reports the results of a test of the classification accuracy of the predicted reversal probabilities out-of- 
sample. We use the ex post sample proportion of reversals versus non-reversals as a benchmark. 


Panel B of Table 4 presents evidence on the time-series trend cf the average annual 
reversal probability. The panel reports the coefficients and t-statistics of regressions of 
median annual reversal probabilities on year-indicator variables. We find that, while the 
median predicted reversal probability decreases in the persistent loss sample over the sample 
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period, the median in the transitory group remains unchanged. In unreported analysis, we 
examine the time-series properties of the coefficients in the model and observe that most 
coefficients in Specifications I and II remain unchanged over the sample period, the excep- 
tions being an increase in the coefficient on DIVDUM and a decrease in the coefficient on 
SALESGROWTH. That is, the signaling value of dividend payments for loss firms increases 
over the sample period (see also, Joos and Plesko 2004; Skinner 2004). By contrast, the 
effect of an increase in sales growth on the predicted probability of reversal decreases over 
the sample period. 

In Panel C of Table 4, we evaluate the out-of-sample classification accuracy of the 
specifications using the sample proportion of ex post reversals as a benchmark.” Specifi- 
cation I of the model correctly classifies 83 percent (median — 83 percent) of observations 
in the persistent sample, and 51 percent (median = 52 percent) in the transitory sample.!* 
The results for Specification II are similar, albeit lower. Given the similar performance of 
both specifications of Equation (1), we report results based on Specification I in the re- 
mdinder of the paper, since it is the more parsimonious model of the two and provides a 
larger sample size.'? 

Overall, Table 4 shows that the reversal models allow us to define two groups of loss 
observations that exhibit distinct patterns of reversal probabilities over the sample period. 
We see in particular that persistent losses become more persistent over time. This pattern, 
together with the observed increase in loss frequency shown in Figure 1 and Table 1, 
suggests that the nature of losses changes over our sample period. 


IV. THE VALUATION OF LOSSES: EARNINGS RESPONSE COEFFICIENTS 

The results of the previous section show that a parsimonious model can assess the 
persistence of a firm's loss. In this section we test whether investors price losses as a 
function of their expected persistence. Our pricing analysis extends the work of Hayn 
(1995), who considers the role of the abandonment option for the value-implications of 
losses. In her analysis, Hayn (1995) uses two proxies for the future prospects of the firm 
(bond ratings and a liquidation value) to test how the option affects valuations, and con- 
cludes that the market reaction to a loss 1s greater when abandonment 1s less likely. Our 
model of loss reversal captures a particular way for investors to structure financial infor- 
mation to assess the persistence of a loss or, alternatively, the likelihood of abandoning 
their investment in the firm. 

To explore the pricing of losses, we estimate ERCS in the persistent and transitory loss 
samples using the following regression (see also, Hayn 1995): 


RET, = o + B IB, + &; (2) 


where RET, is the return over the 12-month period commencing with the fourth month of 
fiscal year t: IB, is the earnings per share variable in year t (annual Compustat data item 
#18 scaled by annual Compustat data item #25) scaled by P, , or share price (annual 


'? For example, to verify the accuracy of the predicted probabilities of losses occurring in 1981, we use the 
proportion of 1981 losses that reverse in 1982 as the benchmark for the predicted reversal probabilities to 
classify losses into a reversal and non-reversal group. 

33 The results suggest our model misclassifies a large number of persistent loss firms into the transitory loss group. 
This misclassification creates a bias against finding distinct results in the valuation analyses across both groups 
since the presence of persistent loss observations in the transitory loss group will bias the results in the transitory 
group towards the results in the persistent group. 

1? We re-estimated all the analyses using the coefficients from Specification II of Equation (1) and found the results 
to be qualitatively similar. 
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Compustat data item #199) at the end of year t-1; and ¢, is the error term. Consistent 
with our annual estimation of the loss-reversal model, we estimate Equation (2) in each 
year of the sample period and assess the significance of the ERCs using the Fama and 
MacBeth (1973) procedure. We predict that, if the persistent loss group consists of obser- 
vations with a high likelihood of exercising the abandonment option, then the ERC in this 
group will be insignificantly different from zero; if the transitory loss group consists of 
observations with a low likelihood of exercising the abandonment option, then the ERC in 
this group will be positive and significantly different from zero. 

Table 5 presents the results of the ERC analysis. Panel A shows that mean and median 
IB are | lower i in the persistent loss sample than in the transitory loss sample, with all means 
and medians negative by construction. However, median JB increases over time in the 
persistent loss sample, but not in the transitory loss sample. So, although persistent losses 
become more persistent over time (see Panel B of Table 4), they also become less negative, 
a result we explore further below. Panel A also shows that returns (RET) follow a pattern 
different from JB across the samples: surprisingly mean annual returns are positive in the 
persistent loss sample (0.193), but negative in the transitory sample (—0.050). However, 
median returns of persistent loss firms are more negative than median returns of transitory 
losses (—0.196 versus —0.162), consistent with extreme observations influencing the return 
distributions. The time-series evidence shows no change in median returns over time in 
either subsample. 

Panel B reports the results of the Fama and MacBeth (1973) estimations of the ERCs. 
We estimate Equation (2) using both the raw JB and RET data and the ranks of observations 
to avoid the potential influence of the extreme IB and RET observations in the sample. 
Focusing on the raw data results, we find a negative and statistically significant ERC in the 
persistent sample; by contrast, the ERC in the transitory sample is positive and significant 
(at the 5 percent level in a one-sided test), as predicted. These findings are consistent with 
the patterns of the means of IB and RET in Panel A: on average earnings and returns have 
opposite signs in the persistent sample but the same sign in the transitory sample. The 
intercepts in the different samples reflect the sign of average returns in each sample, but 
are never significant. 

The results of the rank regressions show that extreme observations influence the pattern 
of ERGs. In the persistent sample the rank ERC is insignificant, suggesting that while 
investors penalize losses (i.e., median returns are negative), they do not associate the penalty 
with thé magnitude of the reported loss. In the transitory sample, the result becomes stronger 
when we use ranks: the ERC is positive and highly significant, consistent with earnings 
and returns reflecting similar information about the performance of the firm (i.e., the larger 
the loss, the more negative the return). 

In Panel C of Table 5 we test the annual ERCs for a time-series trend over the sample 
period. 'We report the results using the rank data since Panel B reveals that extreme obser- 
vations (for returns especially) influence the estimations." Panel C shows that only the 
ERCs in the persistent sample decrease over time; in the transitory sample annual ERCs 
exhibit no change over the sample period. The results in Panel C, therefore, mirror the 
findings in Panel B of Table 4 in showing that only persistent losses become more persistent 
over time. We verify (in untabulated analysis) that the annual ERC in the persistent sample 
becomes negative and statistically different from zero (—0.096, t-statistic — —2.723) during 
the last ten years of the sample period (i.e., the 1990s). In other words, during the 1990s, 


?9 We carry out all ERC analysis using the raw data and obtain qualitatively similar results to the ones reported 
in the text. 
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TABLE 5 
Earnings Response Coefficient Analysis? 


Panel A: Descriptive Statistics? 


Time-Series 
Cross-Sectional Results? Evidence* 
Variable — Sample: No. Obs. Mean St. Dev. Median Coeff. t-stat 
IB Persistent 3,796 —0.371 0.402 —0.225 0.006 2.1 IQTE 
Transitory 3,784 —0.087*** 0.133 —0.048*** 0.000 0.312 
RET Persistent 3,796 0.193 1.401 —0.196 0.013 1.002 
Transitory 3,784 —0.050*** 0.646 —0.162** —0.006 —1.133 
Panel B: Earnings Response Coefficients‘ 
Raw Data Rank Regression 
Average Intept ERC ERC 
Sample“ No. Obs. (t-stat) (t-stat) Adj. R? (t-stat) Adj. R? 
Persistent 188 0.080 —0.181 0.006 —0.017 0.007 
(0.656) (—2.793) (—0.491) 
Transitory 187 —0.037 0.166 0.007 0.081 0.004 
(—0.938) (1.672) (3.773) 
Panel C: Rank Regression: Coefficient Time-Series Evidence 
Sample* Coefficient t-statistic 
Persistent —0.017 —2.892 
Transitory — 0.005 —1.071 


a The data are collected from Compustat’s Industrial and Research Annual Data Bases and cover the period 
1971—2000. Losses are based on IB, defined as income (loss) before extraordinary items and discontinued 
operations (annual Compustat data item #18). 

b Panel A shows descriptive statistics of the variables included in the ERC regressions. RET, is the return over 
the 12-month period commencing with the fourth month of fiscal year t, IB, is the earnings per share variable 
in year z (annual Compustat data item #18 scaled by annual Compustat, data item #25) scaled by P,_, or share 
price (annual Compustat data item #199) at the end of year t—1. ***, **, * Indicate the difference between the 
persistent and transitory sample means or medians is significant at the 1 percent, 5 percent, or 10 percent 
levels, respectively. 

* We define two samples of losses based on the distribution of the predicted reversal probabilities. We sort the 
loss observations annually into quartiles based on their estimated probability of reversal and define persistent 
(transitory) losses as those with probabilities in the first (fourth) quartile of the distribution: persistent losses 
are therefore those least likely to reverse, and transitory losses those most likely to reverse. 

d kkk ** * Indicate the difference between the persistent and transitory sample means or medians is significant 
at the 1 percent, 5 percent, or 10 percent levels, respectively, in the cross-section. 

* The time-series evidence shows the coefficients and associated t-statistics of the following regression: 


Median, = a + byear, + error, 


where Median is the cross-sectional annual medians per group and year is a year-indicator variable. 
f Panel B reports the results of the estimation of the following regression: 


RET, = a + B IB, + eo. (2) 


We estimate Equation (2) in each year of the sample period and assess the significance of the ERCs using the 
Fama and MacBeth (1973) procedure. The panel shows the results of the estimation of Equation (2) using the 
raw data and using rank data. 

€ Panel C shows the coefficient and associated t-statistics of the following regressions: 


Coeff, = a + byear, + error, 


where Coeff is the annual ERCs obtained using rank regressions in Panel B and year is a year-indicator 
variable. 





The Accounting Review, July 2005 


864 Joos and Plesko 
| 

earnings and returns started to reflect the performance of persistent loss firms differently, 

a pattern we do not observe in the transitory loss subsample. 

Summarizing, the ERC results show that market returns reflect the information in tran- 
sitory ! losses. This result is consistent with our prediction and corroborates Hayn’s (1995) 
argument for a more pronounced pricing effect of a loss when investors are least likely to 
consider the abandonment option. We also find that investors do not change their valuation 
of transitory losses over time. By contrast, while we predict and find that the average ERC 
in the! persistent group is not significantly different from zero, we also observe a decline 
in annnal ERCS of persistent losses over time. Specifically, the ERCS in the persistent group 
beconie significantly negative, a trend that coincides with our earlier finding showing per- 
sistent! losses becoming increasingly persistent. The evidence therefore suggests that inves- 
tors’ valuation of persistent losses has become inconsistent with the prediction of the aban- 
donment option hypothesis, warranting further investigation in the next section. 

| 
Y. THE VALUATION OF PERSISTENT LOSSES: FURTHER ANALYSES 

Inyestors appear to change their valuation of persistent losses over time, becoming 
increasingly inconsistent with the prediction of the abandonment option hypothesis. We 
examine this finding by carrying out additional analyses focusing on different components 
of reported losses.*! Specifically, we build on Givoly and Hayn (2000) and start with an 
analysis of the cash flow and accruals components of persistent and transitory losses.” 
Panel A of Table 6 shows that the sharpest contrast between persistent and transitory losses 
relates!to the cash flow component: persistent losses exhibit large negative mean and median 
cash flow components, while transitory losses show positive mean and median cash flow 
components. Additionally, the accruals component of both types of losses is negative. The 
time-series analysis shows that the median cash flow component of persistent losses be- 
comes , significantly more negative over the sample period, while their median accruals 
component becomes less negative. By contrast, the time-series analysis shows the relative 
magnitudes of the components do not change for transitory losses. 

The finding that persistent losses contain a relatively larger negative cash flow com- 
ponent! than transitory losses is not surprising, given Sloan’s (1996) finding that the cash 
flow component of earnings is more persistent than the accruals component. The evidence 
showing less negative accruals and more negative cash flows for persistent losses over time 
also corroborates the Sloan (1996) explanation by suggesting that their increasingly negative 
cash flows component leads persistent losses to become more persistent (see Panel B of 
Table 4). However, Sloan’s (1996) result does not explain why the ERC for persistent losses 
becomes negative as their cash flow component becomes more negative. We therefore ex- 
amine in greater detail the cash flow component of persistent and transitory losses. Specif- 
ically, we focus on the R&D component of losses because recent research (e.g., Amir and 
Lev 1996; Collins et al. 1997; Lev and Zarowin 1999) finds that the relative magnitude of 
R&D expenditures—expensed under U.S. GAAP and reported as part of the cash flow from 
operations—increases significantly over the past decades, influencing the properties of re- 
ported accounting measures. 


*! To be consistent with the preceding pricing analysis, we define all variables per share and scale by lagged price. 
We repeat the descriptive analysis using sales and lagged assets as scalars and find qualitatively similar results. 

2 Asa reminder, we classify observations into the persistent and transitory samples based on the ex ante loss 
reversal probability from a model that uses information in aggregate ROA (i.e., Specification I in Table 4), and 
not itsi CFO and ACC components. This eliminates the possibility the results could follow mechanically from 
our initial classification method. 
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TABLE 6 
Persistent and Transitory Losses: Components Analysis* 


Time-Series 
Cross-Sectional Results Evidence? 


Variable Sample? No. Obs. . Mean St. Dev. Median Coeff. t-stat 


———— NN A EAM [> I a a aaae B RR AN ti 


Panel A: Descriptive Statistics: Cash Flows and Accruals® 


CFO Persistent 3,683 —0.175 0.481 —0.114 —0.007 . —4.123 
Transitory 3,322 0.056*** 0.272 0.032***  —0.001  —1.362 

ACC Persistent 3,683 —0.176 0.482 —0.048 0.011 5.130 
Transitory 3,322 —0.140*** 0.285 —0.096*** 0.001 0.092 

Panel B: Descriptive Statistics: R&D Component 

R&D Persistent 3,675 —0.072 0.132 — 0.022 —0.004 —8.182 
Transitory 3,573 =0.032*** 0.064 0.000*** NA NA 

IB — R&D ° Persistent 3,675 —0.296 0.397 —0.151 0.008 4.232 
Transitory 3,573 =0.055*** 0.149 —0.029*** 0.000 0.440 


Wk k * Indicate the difference between the persistent and transitory sample means or medians is significant at 

the 1 percent, 5 percent, or 10 percent levels, respectively, in the cross-section. 

? The data are collected from Compustat's Industrial and Research Annual Data Bases and cover the period 
1971—2000. Losses are based on JB, defined as income (loss) before extraordinary items and discontinued 
operations (annual Compustat data item #18). 

> Panel A shows descriptive statistics for the CFO and ACC component variables. CFO is cash flow from 
operations or net income (annual Compustat data item #172) — ACC; ACC is ACurrent Assets (data item #4) 
— ACash (data item 41) — ACurrent Liabilities (data item 45) + ADebt in Current Liabilities (data item 
#34) + Depreciation and Amortizations (data item #14). 

* We define two samples of losses based on the distribution of the predicted reversal probabilities. We sort the 
loss observations annually into quartiles based on their estimated probability of reversal and define persistent 
(transitory) losses as those with probabilities in the first (fourth) quartile of the distribution: persistent losses 
are therefore those least likely to reverse, and transitory losses those most likely to reverse. 

4 The time-series evidence shows shows the coefficients and associated t-statistics of the following regression: 


Median, = a + byear, + error, 


where Median is the cross-sectional annual medians per group and year is a year-indicator variable. 

° Panel B shows descriptive statistics for the R&D and IB — R&D component variables. R&D is research and 
development expenditure per share or annual Compustat data item #46 scaled by annual Compustat data item 
#25. All variables are scaled by lagged price (annual Compustat data item #199). 


We define R&D as annual Compustat data item #46 (per share and scaled by lagged 
price or data item #199) and observe significant differences in the frequency and relative 
magnitude of R&D between the persistent and transitory loss samples in Panel B of Table 
6. More than half of persistent losses contain an R&D component; additionally, the average 
magnitude of R&D outlays is twice as large in the persistent loss group than in the transitory 
loss group. Further, earnings without the R&D component, or JB — R&D, are considerably 
lower for persistent loss firms than for transitory loss firms. Time-series analysis of the 
medians of R&D outlays further show that over the sample period the R&D outlays of 
persistent loss firms have become significantly larger, consistent with the descriptive pat- 
terns of other studies (see above); by contrast, the median R&D outlay of transitory losses 
has not changed and remained zero over the sample period. Additionally, the time-series 
evidence shows JB — R&D becoming less negative for persistent losses and not changing 
for transitory losses. 
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Summarizing, the descriptive analysis suggests that the growing presence of a large 
negative cash flow, and in particular a large and increasing R&D component, in persistent 
losses jis a key difference between the persistent and transitory losses; it also coincides with 
persistent losses becoming both more persistent and less negative over time. Importantly, 
the growing R&D presence in persistent losses coincides with the negative pricing of per- 
sistent! losses in the later years of our sample period. Therefore, based on the descriptive 
evidence, we hypothesize the presence of a growing R&D component in persistent losses 
explains the changing and seemingly anomalous pricing of persistent losses over the sample 
period: 

To, investigate this hypothesis, we parse the persistent loss observations into two sub- 
groups based on whether they contain R&D expenditures and predict investors will value 
persistent losses differently across the subgroups.” We hypothesize that losses in the first 
subgroup, i.e., persistent losses without an R&D component (No R&D group), indicate a 
firm is in distress; that is, the persistence of the loss indicates a high likelihood of exercising 
the abandonment option. Consistent with the abandonment option hypothesis, we predict 
that investors will not respond to the magnitude of the loss in this subgroup of persistent 
losses. : 

The second subgroup consists of persistent losses with an R&D component: this sub- 
group consists of firms that make long-term investments in R&D that contribute to persistent 
losses, since under U.S. GAAP firms expense R&D investments. We conjecture that in this 
subgroup the aggregate loss is not a good indicator that the firm is in distress. Instead, we 
predict i investors will understand the different valuation implications of the R&D and non- 
R&D components of the losses and price them separately. Specifically, we predict investors 
will value the R&D component as an asset, acknowledging its future earning potential. 
Given our coding of R&D expenditures as outlays (i.e., with a negative sign), we expect a 
negative coefficient on R&D. Additionally, we predict investors will value the non-R&D 
component of the loss as if it constitutes a transitory loss for two reasons. First, if investors 
acknowledge the R&D expenditures’ future earning potential, they will not interpret the 
negative non-R&D component as an indicator of a high likelihood of abandonment. Second, 
investors understand that the GAAP treatment of R&D expenditures by itself contributes 
to the persistence of the losses. Consistent with the abandonment option hypothesis, we 
predict ithe coefficient on the non-R&D component will be positive, similar to the results 
in the transitory loss sample (see Panel B of Table 5). 

We! present the results of our analysis in Table 7. Panel A provides descriptive statistics 
for the; variables of interest.”* Focusing on the medians—all distributions are heavily 
skewed:—we find that the No R&D observations exhibit significantly worse performance 
in terms of IB — R&D and RET than the R&D observations, consistent with our hypothesis 
that No R&D persistent losses are a stronger indication the firm is in distress. 

Panel B of Table 7 presents the pricing results based on rank regressions in the sub- 
groups. ‘To test our hypothesis, we estimate Equation (3) using the Fama and MacBeth 
(1973) methodology i in each of the subgroups: 


RET, = a + BUB, — R&D) + y R&D, + £a. (3) 


| 
All variables are as defined before, and e, is an error term. 


? We thank a referee for suggesting this analysis. 
7^ As before in Table 6, we define all variables in this table per share and scale by lagged price to be consistent 
with the definition of returns. 
! 
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TABLE 7 
Valuation of Persistent Losses as a Function of R&D Intensity? 


Panel A: Descriptive Statistics” 


Variable Sample* No. Obs. Mean Std. Dev. Median 
IB — R&D No R&D 1,352 —0.480 0.468 —0,324 
R&D 2,323 —0.189*** 0.302 —0.086*** 
R&D No R&D 1,352 NA NA NA 
R&D 2,323 —0.114 0.150 —0.067 
RET No R&D 1,352 0.126 1.209 —0.199 
R&D 2,323 0.246*** 1.536 —0.187*** 
Panel B: Rank Regression on Persistent Loss Components? 
Variables 
IB — R&D R&D 
Coeff. Coeff. 
Sample‘ Avg. No. Obs. (t-stat) (t-stat) 
No R&D 68 —0.066 NA 
(—0.836) 
R&D 128 0.111 —0.369 
(3.685) (—8.053) 


eee ox* * indicate the difference between the High R&D and the Low R&D group means or medians is 

significant at the 1 percent, 5 percent, or 10 percent levels, respectively. 

a The data are collected from Compustat's Industrial and Research Annual Data Bases and cover the period 
1971-2000. We define two samples of losses based on the distribution of the predicted reversal probabilities. 
We sort the loss observations annually into quartiles based on their estimated probability of reversal and define 
persistent (transitory) losses as those with probabilities in the first (fourth) quartile of the distribution: persistent 
losses are therefore those least likely to reverse, and transitory losses those most likely to reverse. 

» Panel A shows descriptive statistics for the following variables: R&D is research and development expenditure 
per share or annual Compustat data item #46 scaled by annual Compustat data item #25; IB — R&D is IB or 
earnings per share variable (annual Compustat data item #18 scaled by annual Compustat data item #25) 
— R&D; RET is the return over the 12-month period commencing with the fourth month of fiscal year t. 
All variables are scaled by lagged price (annual Compustat data item #199). 

° The No R&D (R&D) group contains the persistent loss observations without (with) R&D component. 

4 Panel B reports the results of the estimation of the following rank regression: 


RET, = a + BUB, — R&D) + yR&D, + £y. (3) 


We estimate Equation (3) in each year of the sample period and assess the significance of the ERCs using the 
Fama and MacBeth (1973) procedure. 


The result in the No R&D subgroup is as predicted: investors do not price JB — R&D 
(or IB, since R&D is zero in this group), consistent with the persistence of the loss indicating 
a high likelihood of exercising of the abandonment option. In the R&D subgroup, investors 
price both components as predicted: the coefficient on JB — R&D is positive and significant, 
consistent with investors pricing it as a transitory loss, and the coefficient on R&D is 
negative and significant, consistent with investors pricing R&D as an asset. Our decom- 
position analysis therefore emphasizes that persistent losses consist of two subgroups and 
explains why our initial results for aggregate persistent losses appear to be at odds with 
the abandonment option hypothesis. The analysis further highlights the central role of the 
increasingly large R&D component in the valuation of persistent losses. 
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VI. ADDITIONAL ANALYSES: 
THE VALUATION OF CASH FLOWS AND ACCRUALS 

The analyses in the previous section show that the valuation role of R&D is key to 
understanding why investors appear to price persistent losses in a manner inconsistent with 
the abandonment option hypothesis. However, the descriptive evidence in Panel A of Table 
6, showing large and changing differences between the relative magnitudes of the cash 
flows and accruals components of persistent and transitory losses, raises the additional 
question of how investors price these aggregate components in each sample. We therefore 
complement the analyses of the previous section with a discussion of untabulated analyses 
of how investors price the cash flow and accrual components as a function of the estimated 
loss di ae a 

For persistent losses, we find that, while investors do not price the cash flow component, 
they value the accruals component positively (coefficient = 0.080, t-statistic = 3.206). 
However, when we differentiate (as before) between persistent losses with and without an 
R&D component, we find that, in the R&D group, the coefficient on the cash flow com- 
ponent is negative and significant (—0.087 with a t-statistic = — 1.917), while the coefficient 
on the accruals component remains positive and significant (0.118 with a t-statistic 
= 4. 032). Further analysis that separates cash flows into their R&D and non-R&D com- 
ponent shows that investors' valuation of the R&D component leads to the negative valu- 
ation coefficient on cash flows in this group, since we observe that investors do not price 
the non-R&D component of cash flows. By contrast, in the No R&D group, we find that 
investors price neither loss component, à result consistent with our finding in Table 7 that in- 
vestors do not price aggregate earnings in this group. Our analysis therefore shows that 
investors look beyond aggregate cash flows to value persistent losses, emphasizing the 
importance of R&D for their valuation. 

For transitory losses, we observe a positive and significant coefficient on the cash flow 
component (coefficient = 0.137, t-statistic = 4.265), and a statistically insignificant coef- 
ficient ‘on the accruals component. In other words, while investors appear to identify and 
price the (positive) cash flow component (see Panel A of Table 6) of transitory losses, they 
do not appear to price the negative accruals, as if they consider the accruals to be transitory. 

Taken together, the analyses show that investors price the aggregate cash flow and 
accruals components of losses differently as a function of the estimated persistence of the 
losses. These results also reinforce our earlier findings on the pricing of persistent and 
transitory losses and on the role of the R&D component in the pricing of persistent losses. 

i | 
| VII. CONCLUDING REMARKS 

Our research addresses the problem of valuing firms that report negative earnings. 
Building on Hayn (1995), we hypothesize that investors value a loss differently as a function 
of the expected likelihood of exercising the abandonment option. We develop a proxy for 
the likélihood of exercising the abandonment option based on a model of loss reversal, 
where we assume the probability of reversal relates inversely to the likelihood of exercising 
the abandonment option. We show that a parsimonious model of one-year-ahead loss re- 
versal using information on the financial profile of the firm, its loss sequence, and its 
dividend policy is useful in predicting the firm’s return to profitability. 

We: use the estimated probabilities of loss reversal as a proxy for ex ante loss persistence 
to construct samples of persistent and transitory losses and test whether the valuation of 
different types of losses varies as a function of their expected probability of reversal. Our 
results show that investors respond positively to the magnitude of transitory losses, consis- 
tent with the notion that the ex ante estimate of persistence of transitory losses is a good 
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proxy for a low likelihood of exercising the abandonment option. In addition, investors' 
valuation of transitory losses does not change over the sample period. By contrast, while 
we find that investors on average do not value persistent losses, we also document a change 
in the valuation of persistent losses over time. Specifically, we find that over time larger 
persistent losses correspond to higher returns. In other words, over the sample period, 
investors’ valuation of persistent losses becomes inconsistent with the prediction of the 
abandonment option hypothesis. 

To understand why investors appear to change their valuation of persistent losses, we 
study the components of persistent losses and establish the key role of R&D for their 
valuation. We find that investors do not respond to the magnitude of persistent losses when 
they contain no R&D component, consistent with these losses indicating financial distress 
and a high likelihood of exercising the abandonment option. When pricing persistent losses 
with an R&D component, investors value the R&D component as an asset and value the 
non-R&D component as if it is a transitory loss, again consistent with the abandonment 
option hypothesis. 

Overall, our results confirm and extend Hayn’s (1995) findings on the abandonment 
option for the pricing of losses. In assessing whether a loss is a good indicator of the 
likelihood of exercising the abandonment option, investors consider information beyond 
aggregate earnings, cash flows, and accruals. The results show that investors do not consider 
losses to be homogeneous, but consider the causes and nature of the loss to assess its long- 
term implications for firm value. Notably, we find investors acknowledge the key role of 
R&D expenditures for the valuation of (persistent) losses. 
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ABSTRACT: information that firms provide about financial instruments and derivatives 
should help investors judge risk. However, this paper reports that such information 
often is not effective for this purpose. Through a series of experiments, we demonstrate 
that the labels firms use to describe financial instruments and derivatives cause inves- 
tors to assess economically equivalent instruments as different in terms of risk. We 
also show that loss-only disclosures that companies use to describe their risks cause 
investors to assess the same level of risk for firms with differing underlying exposures, 
Moreover, we establish that loss-only disclosures cause investors to make risk judg- 
ments that correspond to infrequently used risk-management strategies. We test two 
possible remedies for these judgment problems. Our results show that additional in- 
formation describing the underlying economic exposures of a financial instrument does 
not eliminate the labeling effects. However, we do find that providing investors with 
upside and downside (i.e., two-sided) risk disclosures help them distinguish among 
firms using different risk-management strategies. 


Keywords: financial instruments and derivatives; risk judgments; investor behavior. 


I. INTRODUCTION 


irms routinely provide investors with information about the firms’ financial instru- 
ments and derivatives. Although this information should aid investors in judging the 
risk of these instruments, it is not necessarily effective in doing so. We identify two 
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commonly occurring situations that impede investors' risk judgments of financial instru- 
ments and derivatives. The first situation pertains to the variation in the labels that firms 
use to describe financial instruments (Peterson and Thiagarajan 2000). Because they affect 
how investors think about possible outcomes, labels can cause investors to judge risk dif- 
ferently for financial instruments that have similar underlying economic exposures. The 
second situation relates to risk disclosures (in financial reports) that fail to provide infor- 
mation! sufficient to allow investors to assess the underlying risk of financial instruments 
and derivatives (Hodder et al. 2001; Schrand and Elliott 1998). In this situation, investors 
must make inferences to judge risk. In many cases, these inferences will be systematically 
biased iand cause investors to make similar risk judgments for financial instruments and 
derivatives with different underlying economic exposures. In this paper, we investigate 
whether these types of risk-judgment problems occur. We also explore whether additional 
information about financial instruments and derivatives will overcome these problems. 

Investigating whether and how currently available information about financial instru- 
ments and derivatives impedes risk judgment is important for at least two reasons. First, if 
investors are unable to judge the risk of financial instruments and derivatives based on their 
underlying economics, then companies holding those instruments and derivatives could be 
mispriced (Guay et al. 2003). Given the widespread and increasing use of financial instru- 
ments and derivatives (Bodnar et al. 1998), this potential problem could be significant. 
Second, investors continue to campaign for more forward-looking information about the 
risks and uncertainties that face corporate managers (Mayo 2002; also, see Ryan 1997), 
arguing; that currently available information is inadequate (Buffett 2003). Although standard 
setters have stepped up their efforts to increase risk-relevant information in financial reports, 
very little research exists to help guide them in their efforts (Hodder et al. 2001). 

To ünvestigate whether investors have difficulty judging risk using currently available 
information and to explore whether additional risk related information will improve inves- 
tors' risk judgments, we conducted four experiments. In the first two, we varied the labels 
that describe financial instruments and derivatives and tested whether such variation causes 
different risk judgments even when the underlying economic exposures are held constant. 
In our first experiment, investors evaluated the risk of one of three debt positions that had 
similar risk exposures but different labels (i.e., fixed-rate debt, variable-rate debt combined 
with a swap to produce a net fixed-rate position, or the latter described as a hedge). Con- 
sistent with the use of the availability heuristic, participants judge the variable-rate debt 
with a swap as riskier than the other two instruments despite their similar exposures. To 
test a potential remedy for this judgment problem, we investigated whether additional in- 
formation separately describing the underlying cash-flow and fair-value exposures of each 
instrument would be effective at removing these labeling effects. We find that even with 
this additional information, investors still judge the swap as most risky. A follow-up ex- 
periment demonstrates the robustness of this labeling effect and also finds that the labels 
influence investment preferences. 

We conducted our third and fourth experiments in the domain of FRR No. 48’s market- 
risk financial statement disclosures (SEC 1997). FRR No. 48’s sensitivity analysis format 
requires; companies to disclose the potential downside (i.e., potential lasses) associated with 
certain market risks, but does not require firms to disclose the potential upside (i.e., potential 
gains). We find that investors who read loss-only disclosures are unable to distinguish 
among firms with different risk-management strategies. Rather, investors with loss-only 
disclosures make risk judgments that correspond to risk-management strategies where po- 
tential losses exceed potential gains. Such an outcome pattern indicates the use of written 
options,;a strategy that is infrequently used by manufacturing companies similar to the one 
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used in our experiment. Because follow-up data collection suggests that our participant 
population does understand that written options are infrequently used, we conclude that 
investors provided with one-sided loss disclosures err in their risk judgments by failing to 
consider the frequencies of various risk-management strategies. 

Our third experiment also demonstrates that two-sided disclosures remedy this judgment 
error, enabling investors to make risk judgments that discriminate among firms using dif- 
ferent risk-management strategies. A final, follow-up experiment demonstrates the robust- 
ness of these conclusions about two-sided disclosures and also shows that two-sided dis- 
closures can provide an additional benefit. That is, such disclosures can allow investors to 
correctly infer the specific derivatives companies are using. Interestingly, we find that even 
if investors are unable to use two-sided disclosures to discern the type of derivative strategy 
used by a company, these disclosures enable them to make risk judgments that mimic risk 
judgments of more knowledgeable investors. 

We use experiments for several reasons. First, to test our ideas, it is necessary to hold 
constant a feature of the instrument, the underlying economics, or the information provided. 
For example, in our first two experiments, we hold constant the underlying economics of 
the financial instruments and vary labels to isolate their effect. We also isolate the labeling 
effect from the effect of accounting choices by setting the experiment outside of a financial 
reporting context. In our third experiment, we hold constant the one-sided loss disclosure 
information and vary the underlying economics to isolate the impact of disclosing potential 
gains. We would be unable to incorporate these important design features 1n an archival 
study given the variation in risk-disclosure content and company economics (Guay 1999). 
second, because we are interested in the effectiveness of particular risk disclosures, using 
archival data that measure, for example, overall firm riskiness (e.g., beta or cost of capital 
metrics) could obscure the specific effects in which we are interested. Third, experiments 
permit us to test the efficacy of additional financial information and disclosures that cur- 
rently are not provided (Libby et al. 2002). 

Our study has both theoretical and practical implications. Specifically, we add to the 
existing theory in accounting and finance by demonstrating that investors' risk judgments 
are adversely affected by information characteristics previously considered innocuous. By 
identifying potential remedies for these risk-judgment problems, we also offer theoretical 
insights into how such problems may be avoided. Our study also has implications for 
managers and regulators. Firm managers should understand that their choice of financing 
(which, in turn, influences labels) can systematically affect how investors judge risk. Firm 
managers also should find beneficial our insights about how investors respond to the one- 
sided disclosures currently required by FRR No. 48. In addition, regulators should be in- 
terested in our study as our results indicate that requiring upside and downside information 
should improve the usefulness of disclosures about financial instruments and derivatives, 
but that additional information about underlying exposures is not helpful for reducing the 
strong effects of labels. 

The remainder of the paper is organized as follows. In Section II, we use judgment 
and decision-making research to derive predictions for the effects of labels and one- versus 
two-sided disclosures for financial instruments. Section III and IV describe experiments 
designed to test these predictions. Implications of the results are discussed in Section V. 


II. HYPOTHESIS DEVELOPMENT 
In this study, we investigate how investors judge the risk of financial instruments given 
information that is commonly provided about them. Based on past research on risk judg- 
ments in a variety of contexts, we expect investors' risk judgments will be affected by 
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potential negative and positive outcomes that are described in, or inferred from, this 
information. 

Prior research finds that risk judgments in some contexts, such as medicine, are pri- 
marily determined by potential negative outcomes (Loewenstein et al. 2001; Kleinbaum et 
al. 1982). However, in other contexts such as those involving gambles, people assess risk 
based on both upside and downside potential (Weber and Bottom 1989, 1990). Common 
pricing, models in finance also incorporate upside and downside potential to calculate a 
number of different statistical measures that gauge risk (Markowitz 1952, 1991; Arditti 
1967; Kraus and Litzenberger 1976). In summary, the potential for negative outcomes 
(losses) is clearly an important factor in human risk judgments, but the potential for positive 
outcomes (gains) is also important in many contexts. Information regarding financial in- 
struments typically describes or affects expectations about potential losses and gains. Con- 
sequently, we expect loss and gain information that is described in or inferred from financial 
instrument descriptions to affect risk judgments. 


The Effect of Variation in Labels 


Companies often use labels to refer to financial instruments and derivatives. Although 
a particular financial instrument or derivative may have a commonly used label, it is often 
the case that multiple labels exist for similar economic positions. Prior research concludes 
that labels can systematically affect judgments in ways not explained by economic analysis 
(Hopkins 1996; Levin et al. 1985; Simon and Hayes 1976). We expect this will occur for 
financial instruments and derivatives. For example, if economics alone determines investors’ 
risk judgments, the following two positions would be judged equallv risky: (1) fixed-rate 
debt and (2) variable-rate debt combined with a variable-to-fixed-interest-rate swap. For 
both of! these, changes in market interest rates affect the instruments' fair value but do not 
affect their interest payment cash flows. That is, the economic exposure for these two 
positions is the same. Next, we provide some institutional detail regarding interest rates 
swaps and then explain why we believe the two positions described above will be judged 
as differentially risky despite their similar economic exposures. 

An [interest-rate swap is an agreement between two parties to exchange interest pay- 
ments on a common notional (i.e., principal) amount (Kolb 1999), For example, when a 
firm with variable-rate debt enters into a variable-to-fixed-interest-rate swap, the firm re- 
ceives from its counterparty (i.e., the other party to the swap contract) variable interest 
payments based on the notional amount. In exchange, the firm pays the counterparty the 
fixed interest-rate payments based on the same notional amount (in actuality, only the net 
amount is exchanged). Thus, this swap contract combined with the firm's own variable-rate 
debt creates de facto fixed-rate debt. That is, the firm both pays (to its lender) and receives 
(from the counterparty) variable-rate interest, so the variable interest cancels out and the 
firm is left paying fixed-rate interest (to the counterparty). Parties enter into swap contracts 
for a nümber of reasons including differing expectations about future interest rates, and 
which party wins or loses on the swap contract depends on the relation between the fluc- 
tuating variable rate and the unchanging fixed rate. 

Because a swap contract includes an additional party as compared to fixed-rate debt, 
one might think that swaps are riskier because of counterparty risk (1.e., the risk that the 
other party will default and not make an interest payment). However, in practice, the vast 
majority of interest-rate swaps are brokered through swap dealers——major commercial and 
investment banks that guarantee payment. Consequently, swap parties need only be con- 
cerned with the financial condition of the swap dealer (Kuprianov 1994). These dealers 
control their risks by transacting only with firms that have credit ratings of A or higher 
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(Litzenberger 1992) and by requiring credit enhancements or collateral to limit their ex- 
posures. A long stream of theoretical and empirical-archival research shows that counter- 
party risk is negligible for most interest-rate swaps (Cooper and Mello 1991; Sorenson and 
Bollier 1994; Duffie and Huang 1996; Huge and Lando 1999; Bomfim 2003).! | 

Because both fixed-rate debt and variable-rate debt combined with the swap described 
above leave the company with de facto fixed-rate debt, both positions have the same eco- 
nomic exposures. That is, changes in interest rates will not affect the cash interest payments 
under either position, but such rate changes will affect the fair values of both positions 
equally. Despite having the same economic exposures, we predict that labeling an instru- 
ment as a swap will increase its perceived riskiness due to the availability heuristic. Avail- 
ability involves judging the likelihood of an event by the ease of recalling or imagining 
instances of the event (Tversky and Kahneman 1973; Moser 1989). Prior research suggests 
that individuals often rely on the availability heuristic to judge risk (Folkes 1988). 

We expect availability effects for losses from derivative securities, such as swaps, fu- 
tures, and options due to their negative media attention. Derivative-related losses have been 
highly publicized, beginning with the large derivatives losses in the mid-90s including 
Orange County, Procter & Gamble, and Barings Bank (Loomis 1995; Holland and Glasgall 
1994) to Enron in 2001 (Timmons 2001). Most recently, the derivative controversy was 
made salient by sharp criticism from respected business leader, Warren Buffett, who de- 
scribes derivatives as "financial weapons of mass destruction” (Buffett 2003, 82) and by 
the increased regulatory scrutiny of derivative users (Hilzenrath 2003). These events and 
the related media coverage make potential losses from derivatives more readily available 
in the minds of investors than similar losses due to non-derivatives. In fact, some firms 
claim they are unwilling to use derivatives because of potential negative reaction by inves- 
tors (Bodnar et al. 1998). Based on the cognitive availability of derivative losses, we predict 
that the swap (a derivative) will be judged as riskier than fixed-rate debt, a non-derivative 
instrument with the same cash-flow and fair-value exposures. We summarize this prediction 
below: 


Hla: Variable-rate debt combined with a variable-to-fixed-interest-rate swap will be 
judged as riskier than fixed-rate debt. 


Our second hypothesis concerns the effect of a second label, hedge, on investors’ risk 
perceptions. We predict that including the label hedge will overcome the perceived incre- 
mental risk associated with derivatives, even though the label itself does not change the 
underlying economic exposures. To test this, we consider a third de facto fixed-rate debt 
position: variable-rate debt combined with a variable-to-fixed-interest-rate swap labeled as 
a hedge. Although this combination still includes a derivative, we posit that labeling the 
swap as a hedge is likely to make available thoughts associated with the notion of insurance. 
Schoemaker (1980) shows that individuals presented with a set of options comparing a sure 
versus uncertain loss make different decisions when the options are labeled insurance versus 
gamble. The insurance context fosters the belief that the decision maker is protected from 
all relevant hazards; such complete protection is highly valued by decision makers 
(Kahneman and Tversky 1979; Fox et al. 1996). Based on the insurance-like nature of the 
label hedge, we hypothesize the following: 


! Because fixed-rate debt and the debt combined with derivatives that we describe differ only in counterparty risk, 
and this risk is negligible, we describe these three positions as economically equivalent throughout the remainder 
of the paper. 
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| 
Hib: Variable-rate debt with a variable-to-fixed-interest-rate swap labeled as a hedge 
| will be judged as less risky than the variable-rate debt with a variable-to-fixed- 
' interest-rate swap (not labeled as a hedge). 
It is important to note that using the term hedge to describe a financial instrument does 
not necessarily mean that the instrument qualifies for hedge accounting. SFAS No. 133 
addresses hedge accounting and prescribes how derivatives should be measured and pre- 
sented| within financial reports (FASB 1998). If derivatives meet certain criteria promulgated 
in SFAS No. 133, a company is permitted (but not required) to use hedge accounting? 
Importantly, SFAS No. 133 does not address when a company may or may not use the 
word hedge, rather, the standard only prohibits hedge accounting if the criteria are not met. 
In sum, the word hedge does not necessarily imply any particular accounting treatment. 
However, to focus on the effect of the label rather than the accounting method, our exper- 
iments test the foregoing hypotheses in a context outside of firms' accounting reports. 


Will Additional Exposure Information Remedy the Effect of Labels? 


N ormatively, there is little justification for the labeling effects we predict above; the 
three instruments create the same economic exposure. To determine if investors’ risk judg- 
ments 'can be made immune to these labeling effects, we explore whether specific infor- 
mation about the instruments’ cash-flow and fair-value exposures helps investors more ap- 
propriately assess the risk of the three financial instruments (see also Wong 2000). As noted 
earlier; cash-flow risk is controlled by each of the three financial instruments we study, but 
fair-value risk remains. Investors confronted with the swap label may consider or react to 
the perceived derivative-related risk due to its availability without regard for the controlled 
cash-flow exposure. In contrast, investors evaluating the instrument labeled a hedge may 
be unaware that fair-value exposure remains. Separately identifying and disclosing the fair- 
value and cash-flow exposures should reduce the impact of the labels by making available 
a more complete picture of the controlled and uncontrolled risks. Thus, we hypothesize 
that providing information about the fair-value and cash-flow exposures should undo the 
effects of labels (Levin and Gaeth 1988): 


Hle: With information describing both cash-flow and fair-value exposures, investors 
will judge fixed-rate debt, variable-rate debt with a variable-to-fixed-interest-rate 
swap, and variable-rate debt with a variable-to-fixed-interest-rate swap labeled as 
a hedge as equally risky. 


| 
| 


Above: we predict that investors will be inappropriately influenced by the labels as- 
sociated with financial instruments and derivatives, and we propose a potential new disclo- 
sure to remedy this problem. That is, we predict that labels can cause people to judge 


? To qualify for hedge accounting, the firm must have (1) a hedged item (i.e., an asset or liability or forecasted 
transdction), (2) a hedging instrument (ie., a derivative instrument), (3) a risk beng hedged (e.g., fair value, 
cash flow), and (4) evidence indicating the hedge will be highly effective (1e., 80-125 percent effective in 
neutralizing the risk). 

3 Our review of actual financial reports reveals that both companies that do and do not employ hedge accounting 
use the word hedge within their financial reports. Companies that use hedge accounting typically employ phrases 
such as “qualifying for hedge accounting” in their financial reports. Companies that do not qualify for hedge 
accounting often use terminology like that found in Del Monte’s 2004 annual report. They note that some of 
their derivatives are designated as “a hedging instrument whose change in fair value is recognized to act as an 
economic hedge but does not meet the requirements to receive hedge accounting (‘“‘Economic Hedge" )." 
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equivalent economic positions as different in terms of risk. In the next section of the paper, 
we investigate the opposite judgment problem, namely situations where investors are likely 
to judge different economic positions as equivalent in terms of risk. 


The Effect of One-Sided Disclosures 


Companies with financial instruments and derivatives have predictable positive or neg- 
ative changes in their cash flows, fair values, and/or earnings given particular changes in 
market prices (e.g., interest rates, commodity prices). Currently, under the SEC's FRR No. 
48, firms are required to provide disclosures about the negative effects associated with 
potential market-price changes.^ The most popular form of disclosure under this regulation 
is the sensitivity analysis format wherein firms disclose the potential loss outcome from a 
given hypothetical price or rate change (Roulstone 1999). For example, in its 2003 10-K 
filing, Maytag disclosed that it could potentially lose $3 million if interest rates increased 
by 1 percent during 2004. 

While firms must disclose potential losses, the SEC does not require disclosure of 
potential gains.? This could be problematic because for a given market-rate change, different 
derivatives (i.e., futures, call options, put options) can have equal potential losses but very 
different potential gains. Consider the following three possible derivative strategies that a 
manufacturing company could use to manage price exposure on anticipated commodity 
purchases. The company could use futures and forward contracts, in which case the com- 
pany's potential gains and losses arising from future commodity-price changes would be 
equal. Or, the company could buy call options, in which case potential gains would 
be larger than potential losses. Lastly, the company could write put options to manage its 
purchases, which would result in potential gains being smaller than potential losses. How- 
ever, if the firm reported only the potential losses (as required by FRR No. 48), then 
investors would be unable to determine the type of derivative the company used. 

Because they do not allow investors to identify firms' actual risk-management strategies 
or derivative use, one-sided disclosures provide insufficient information for investors to 
assess risk. Consequently, investors must make inferences about undisclosed gains. Prior 
research is unclear about the type of inference investors will make about the gains but does 
offer some suggestions. One possibility is that investors assess risk as if potential losses 
dominate potential gains. This possibility is consistent with research showing that people 
are most strongly affected by information that is explicitly stated (Kennedy et al. 1998) 
even when other information can be inferred (Brenner et al. 1996; Dietrich et al. 2001). 
Further, because management may have incentives to report the most favorable information, 
a loss-only disclosure may be perceived as a particularly negative signal about the mag- 
nitude of any upside potential (Hobson and Kachelmeier 2005). A second possibility is that 


^ Similar downside disclosures are required by SFAS No. 106 for post-retirement benefit obligations and SFAS 
No. 140 for securitizations (FASB 1990, 2000). 

> Our review of actual disclosures shows that most companies do not voluntarily disclose upside potential. Spe- 
cifically, we gathered Compustat data for 2002 for all firms in industries that make extensive use of food 
commodities (1.e., the scenario used in our experimental tests of one- versus two-sided disclosures). Of the 71 
firms in this industry group, 19 presented sensitivity analysis disclosures related to commodity derivatives (the 
majority of the other companies indicated that their commodity derivative exposure was immaterial). Of the 19 
companies presenting sensitivity disclosures, only one provided a two-sided disclosure. Anecdotal evidence 
suggests that firms avoid two-sided disclosures in light of concerns that they reveal proprietary information about 
risk-management strategies. For example, Hershey Foods objected to the SEC's 1996 proposals to require two- 
sided market-risk disclosures, arguing that such disclosures would reveal Hershey's views on the expected 
direction of cocoa prices (Louis 1997). 
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investors infer that potential gains are equal to potential losses. Prior research supports the 
idea that individuals often believe or make judgments as if outcome distributions are sym- 
metric (Ashton 1982). A recent accounting study supports this notion. Koonce et al. (2005) 
find that investors given short qualitative descriptions of financial iastruments and deriva- 
tives often judge potential losses as equal to potential gains (data untabulated). Third, 
investors could infer that potential gains are larger than potential losses. However, there is 
no prior research suggesting that people will make this particular inference. Thus, we only 
consider the first two possibilities. 

Iti is important to determine what investors infer about undisclosed gains because in- 
correct inferences could lead to erroneous risk assessments. For example, inferring that 
losses exceed gains is consistent with the company writing put options. This strategy, with 
its unlimited downside potential, is rarely used by manufacturing companies to manage risk 
(Bodnar and Gebhardt 1999). In contrast, inferring that undisclosed gains are equal to the 
disclosed losses would be consistent with the company using futures or forward contracts, 
a more common type of derivative strategy for manufacturing companies (Bodnar and 
Gebhardt 1999). Given these relative frequencies, the latter inference (i.e., that potential 
gains and losses are equal) would be correct more often than the former inference (i.e., 
that potential gains are smaller than potential losses). Thus, the potential problem with one- 
sided disclosures is not just that inadequate information impedes risk judgments, but rather 
that inadequate information could actually cause investors to make risk judgments consistent 
with a low-frequency (and quite risky) event. To ascertain investors’ inferences about un- 
disclosed potential gains, we compare risk judgments based on loss-only disclosures to 
those based on two-sided disclosures. Because prior research does not predict unequivocally 
what investors assume in the absence of explicit gain information, we posit two alternative 
hypotheses: 

| 


| 

H2a: Risk assessments based on one-sided loss-only disclosures will be similar to those 

with two-sided disclosures that indicate potential losses are greater than potential 
gains. 


| 

H2b: Risk assessments based on one-sided loss-only disclosures will be similar to those 
i with two-sided disclosures that indicate potential losses are equal to potential 
|! gains. 


Will Two-Sided Disclosures Remedy the Effect of Loss-Only Disclosures? 


We posit that two-sided disclosures will remedy the judgment difficulties created by 
one-sided, loss-only disclosures. However, for two-sided disclosures to be remedial, inves- 
tors müst use the potential gain and loss information to make risk judgments that distinguish 
among firms using different risk-management strategies. Although individuals may lack 
specific knowledge about derivatives and their potential outcomes, Luce and Weber's (1986) 
conjoint expected risk model suggests that the pattern of potential gains and losses can 
inform risk assessment. Specifically, Luce and Weber's (1986) model suggests that judged 
risk is highest when potential losses exceed potential gains and that judged risk will de- 
crease|as the magnitude of the potential gain increases relative to the magnitude of the 
potential loss.? 

Š Although empirical tests generally support the axioms of the conjoint expected risk model (Weber and Bottom 
1989; 1990), little research explores the risk-judgment implications of the model. Thus, we add to the evidence 
pertaining to this descriptive risk model by testing the model's judgment implications in an important applied 
setting. 

i 
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In summary, H2a and H2b concern the inferences that investors make about potential 
gains when reading loss-only disclosures. These inferences are likely to be systematic and 
may cause investors to erroneously render risk judgments that are consistent with infre- 
quently used risk-management strategies. Two-sided disclosures can remedy this judgment 
problem if investors are able to use potential gain and loss information to make risk judg- 
ments that distinguish among firms with these differing strategies. The conjoint expected 
risk model (Luce and Weber 1986) suggests that relative gains and losses affect risk as- 
sessments. Thus we hypothesize: 


H2c: Risk judgments based on two-sided disclosures will be highest where potential 
losses are larger than potential gains, will be next highest when potential gains 
are equal to potential losses, and will be lowest when potential gains are larger 
than potential losses (holding either potential losses or gains constant). 


IIl. EFFECTS OF LABELING 
Experiment 1 
Participants, Design, and Materials 

Ninety M.B.A. students participated in experiment 1, which took about 25 minutes to 
complete. We used M.B.A. students to proxy for reasonably informed individual investors. 
Among our participants, 83 percent had previously invested in common stocks. We believe 
that our participants had a reasonable understanding of business and economics as, on 
average, they had five years of work experience and had taken three graduate finance and 
two graduate accounting classes. A question asking participants about their familiarity with 
financial instruments and derivatives suggests that they are moderately familiar with them 
(mean of 45.85 using a 101-point scale with O indicating not at all familiar, 50 indicating 
moderate familiarity, and 100 indicating complete familiarity). 

Experiment 1 had a 3 x 2 mixed design. We varied the first variable, type of instrument, 
at three levels on a between-participants basis. We provided participants with a description 
of a company that either had: (1) fixed-rate debt, or (2) variable-rate debt with a variable- 
to-fixed-interest-rate swap, or (3) variable-rate debt with a variable-to-fixed-interest-rate 
swap labeled as a hedge. In the stimuli, we were careful to make the two derivative con- 
ditions the same except for the label. Consequently, in both the swap and hedge conditions, 
we described the financial item as "variable-rate debt combined with a variable-to-fixed- 
interest-rate swap." In the hedge condition, we added the phrase “‘used as a hedge." In 
both conditions, the company had the underlying variable-rate debt so the swap was not a 
speculative instrument. If interest rates increase, then the company wins in terms of interest 
cash flows on the swap and loses in terms of these cash flows on the variable-rate debt. 
This type of offsetting occurs in both the swap and hedge conditions, so that they were 
both de facto fixed-rate debt. Figure 1 shows the instruments' descriptions." 

The second variable, exposure information, was at two levels (before and after) and 
was manipulated on a within-participants basis. Initially, we provided participants with one 
of the three instruments and asked them to judge the risk of the instrument. Then, we 


? To test the robustness of labeling effects, we also varied whether the short description of the instrument (included 
in Figure 1) was provided to participants. Results show no main or interactive effect of these descriptions (all 
p-values > 0.25). 
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FIGURE 1 
Description of Financial Instruments Used in Experiments 1 and 2 


Fixed interest-rate debt: This is a liability that obligates the company to make periodic interest 
payments that are fixed in amount. 


Variable-rate debt combined with a variable-to-fixed-interest-rate swap: The variable-rate debt 
is a liability that obligates the company to make periodic interest payments that vary with the 
prevailing market rate of interest. The variable-to-fixed-interest-rate swap involves the company 
(denoted “A”) having variable-rate debt for which it swaps the interest payments with another 
company (denoted “B”). Company A swaps its variable-rate interest payments for the fixed 
interest;rate payments of Company B. Thus, Company A no longer pays the prevailing (variable) 
market irate of interest; rather it pays a fixed rate. 

Variable-rate debt combined with a variable-to-fixed-interest-rate swap used as a hedge: The 
variablé-rate debt is a liability that obligates the company to make periodic interest payments that 
vary with the prevailing market rate of interest. The variable-to-fixed-interest-rate swap involves the 
comparly (denoted “A”) having variable-rate debt for which it swaps the interest payments with 
another, company (denoted “B”). Company A swaps its variable-rate interest payments for the fixed 
interest-rate payments of Company B. Thus, Company A no longer pays the prevailing (variable) 
market irate of interest; rather it pays a fixed rate. 

provided participants with additional information about that instrument's cash-flow and fair- 
value exposures. Because all three instruments had the same cash-flow and fair-value ex- 
posure, this description was identical for all three instruments. Figure 2 shows this infor- 
mation. After studying this additional information, we asked participants to re-assess the 
instrument's risk. Thus, participants made risk judgments both before and after we intro- 
duced the exposure description, creating two levels of the exposure-information variable 
(i.e., before and after). For our dependent variable, we asked participants to judge the risk - 
associated with the financial instrument. For example, "Overall, how risky do you consider 
variable-rate debt with a variable-to-fixed-interest-rate swap (used as a hedge)?" We used 
a 101-point scale with endpoints labeled “no risk" (0) and “high risk" (100). 


Results 

Panel A of Table 1 shows the descriptive statistics for experiment 1. An analysis of 
variance (ANOVA) reveals that the overall model is significant (F, 4; = 459.92, p < 0.01). 
We use two planned contrasts to test our specific hypotheses.? Hypothesis 1a predicts that 
in the absence of exposure information, investors will assess the instrument labeled as a 
swap (with no hedge label) as riskier than the instrument labeled as fixed-rate debt. As 
predicted, the mean risk assessment for the swap (44.43) is statistically significantly higher 
than for the fixed-rate debt (35.43) (t,, = 1.78, p = 0.04). These results support Hla. 

In H1b, we predict that in the absence of exposure information, participants will assess 
the instrument labeled as a hedge as less risky than the instrument labeled as a swap. As 
expected, the mean risk assessment for the hedge (37.17) is lower than that for the swap 

l 
5 For statistical tests where we hypothesize specific and directional comparisons, we perform one-tailed, planned 
contrasts using the appropriate error term from the overall analysis of variance rather than rely on the omnibus 
tests that are nondirectional, two-tailed tests (Judd et.al. 1995). In all cases where we perform such tests, though, 
we dà note the relevant omnibus test result. For experiment 1, the omnibus main effect for instrument type is 
significant at p = 0.15 on a two-tailed basis (E, = 1.95). 
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FIGURE 2 
Description of Exposure Information Used in Experiments 1 and 2 


Cash Flow Effects 


An increase in interest rates would not change the net interest payment cash flows of the 
[instrument previously provided to the participant]. That ts, the company would be “locked into" 
paying the same net cash amount of interest. 


A decrease in interest rates would not change the net interest payment cash flows of the 
[instrument previously provided to the participant]. That is, the company would be “locked into” 
paying the same net cash amount of interest. 


Fair Value Effects 


An increase in interest rates would create an economic gain because the company would not have 
to pay the higher, current market rate of interest. In other words, if interest rates increase, then the 
fair value of this [instrument previously provided to the participant] would decrease. This would 
cause an economic gain. 


A decrease in interest rates would create an economic loss because the company would still have to 
pay the higher fixed rate of interest. In other words, if interest rates decrease, then the fair value of 
this [instrument previously provided to the participant] would increase. This would cause an 
economic loss. 


(44.43) (tz, = 1.43, p = 0.08). These results support H1b. Although we do not make 
predictions for the relation between risk assessments for fixed-rate debt and the hedge, 
results show that they are not statistically different from each other (35.43 versus 37.17, t, 
= 0.35, n.s.). 

Hypothesis 1c states that these labeling effects will dissipate after investors read de- 
scriptions of the cash-flow and fair-value exposures associated with the financial instru- 
ments. Thus, Hic implies an interaction between type of instrument and exposure infor- 
mation. We fail to find support for Hic, as test results reveal that this interaction is not 
statistically significant (F,,, = 0.91, n.s.). Follow-up tests reveal that while the mean as- 
sessed risk for the swap (43.83) and the fixed-rate debt (39.17) no longer differ (t,, = 0.92, 
p = 0.18), the swap (43.83) and hedge (34.60) are still reliably different (tj, = 1.82, p 
= 0.04)? Thus, our results do not support the notion that listing and describing the com- 
ponent exposures will remedy labeling effects, at least for the swap and hedge comparison. 
Perhaps the insurance connotation of the label hedge is particularly strong, overwhelming 
the effect of the exposure information. 


? Wilcoxon ranks tests confirm the results of the parametric tests (swap versus fixed without exposure information, 
Z = —1.76, p < 0.04; swap versus hedge without exposure information, Z = 1.29, p < 0.10; swap versus fixed 
with exposure information, Z = —1.15, p > 0.10; swap versus hedge with exposure information, Z = 2.02, 
p « 0.03). In fact, for all tests reported in the paper, the results of nonparametric tests corroborate those 
conducted with parametric tests. 
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TABLE 1 
Experiment 1 Results: Risk Assessments and Hypotheses Tests? 


Panel Á: Descriptive Statistics—Mean (Standard Deviation) 


Before Exposure After Exposure 


Type of Instrument Information Information 
Fixed-rate debt (F) (n = 30) 35.43 39.17 
(18.47) (18.29) 
Variable-rate debt with a variable-to-fixed-interest-rate swap 44.43 43.83 
(V-to-F) (n = 29) (21.85) (17.60) 
Variable-rate debt with a variable-to-fixed-interest-rate swap 37.17 34.60 
used š a hedge (V-to-F hedge) (n = 30) (18.87) (22.15) 
Panel B: Hypotheses Tests 
Hypothesis Comparison Statistic df  p-value 
Hla | Swap versus Fixed (before exposure information) t = 1.78 87 0.04 
Hlib | Swap versus Hedge (before exposure information) t = 1.43 87 0.08 
Hle | Interaction of type of financial instrument and | 
exposure description F=091 2,87 0.41 
Follow-up comparisons: 
Swap versus Fixed (after exposure information) t = 0.92 87 0.18 
| Swap versus Hedge (after exposure information) t = 1.82 87 0.04 


a This table shows the results for experiment 1 that investigated how labeling influences investors’ risk judgments 
and whether additional information describing cash-flow and fair-value exposures eliminates the effect of 
labeling. Panel A shows summary statistics by experimental condition and Panel B reports the planned 
-contrasts designed to test Hla, Hib, and Hic. All contrasts use the relevant error term from the overall 
analysis of variance. The type of instrument variable was at three between-participants levels. In the fixed-rate 
debt condition, participants were provided with a description of fixed-rate debt; in the variable-debt with a 
variablé-to-fixed swap condition, participants were given a description of variable-rate debt along with an 
interest-rate swap that synthetically transformed the debt into fixed rate; in the variable-debt with a variable-to- 
fixed swap hedge condition, participants were given a description of variable-rate debt along with an interest- 
rate swap that synthetically transformed the debt into fixed rate, and they were told that the swap was used as 
a hedge. The exposure information variable was at two within-participants levels: the first risk judgment was 
made before participants were given a description of the cash flow and fair-value exposures associated with the 
instrument, and the second risk judgment was made after participants were given this information. The risk 
question asked participants to judge the overall risk of the financial instrument on a 101-point scale, with 0 
representing “no risk” and 100 representing “high risk.” 


i 

Experiment 2 
Participants, Design, and Results 

It is possible that experiment 1 participants had difficulty making absolute risk judg- 
ments based on a description of one financial instrument. To address this issue, we con- 
ducted!an additional experiment where participants could make relative risk judgments, an 
easier task (Hsee 1996). Specifically, in experiment 2, we recruited another 100 M.B.A. 
students with similar demographics as those in experiment 1 and simultaneously presented 
them with all three instruments used in experiment 1. We told them to assume that three 
iMd identical companies each had one of the three instruments. We asked participants 

“rank the three companies in terms of how risky an investor would think they are" with 
x representing the most risky company and 3 indicating the least risky. Importantly, we 
told participants that ties were allowed, so they could rank any or all instruments as equally 
risky. We then provided them with the cash-flow and fair-value information, identical to 





I 
! 
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that in experiment 1, and indicated that this information applied to all three financial in- 
struments. After participants read the exposure information, we asked again for risk rank- 
ings. Thus, we employed a 3 X 2 within-participants design. 

Including all three financial positions simultaneously allows participants to make rel- 
ative risk judgments and should reduce the noise in their judgments. This design also allows 
participants to correct any errors or inconsistencies in their responses (Libby et al. 2002). 
Importantly, this design biases our tests of Hla and H1b toward not finding a difference in 
risk judgments as it makes it more obvious to the participants that the three instruments 
are economically the same. 

As shown in Table 2, mean original risk rankings are 1.64 for the swap firm, 2.05 for 
the firm with fixed-rate debt, and 2.16 for the hedge firm. Recall that lower scores represent 
greater risk. Results show an overall main effect for the instrument type variable (F; 198 
= 9.78, p « 0.01). Specific contrast tests show that the mean ranking is significantly lower 
(i.e., higher risk) for the swap firm than the firm with fixed-rate debt (tiog = 2.64, p 
< 0.01) and for the swap firm than the hedge firm (tiog = 3.32, p < 0.01). More important, 
these labeling effects do not dissipate after participants read a description of the cash-flow 
and fair-value exposures associated with the financial instruments (F,,ç = 0.40, n.s.). 


TABLE 2 
Experiment 2 Results: Risk Rankings and Hypotheses Tests” 


Panel A: Descriptive Statistics—Mean (Standard Deviation) 
Before Exposure After Exposure 


Type of Instrument Information Information 
Fixed-rate debt (F) (n = 100) 2.05 1.98 
(0.95) (0.91) 
Variable-rate debt with a variable-to-fixed-interest-rate swap 1.64 1.67 
(V-to-F) (n = 100) (0.64) (0.67) 
Variable-rate debt with a variable-to-fixed-interest-rate swap 2.16 2.08 
used as a hedge (V-to-F hedge) (n = 100) (0.79) (0.84) 
Panel B: Hypothesis Tests 
Hypothesis Comparison Statistic df p-value 
Hla Swap versus Fixed (before exposure information) t — 2.64 198 0.01 
H1b Swap versus Hedge (before exposure information) — t = 3.32 198 0.01 
Hlc Interaction of type of instrument and exposure 
description F=040 2,198 0.67 


Follow-up comparisons: 
Swap versus Fixed (after exposure information) t = 1.99 198 0.02 
Swap versus Hedge (after exposure information) t = 2.64 198 0.01 


a This table shows the results for experiment 2 that investigated how labeling influences investors’ risk judgments 
when all three instruments are simultaneously presented to study participants. Panel A shows summary 
statistics by experimental condition and Panel B reports the planned contrasts designed to test Hla, H1b, and 
Hic. All contrasts use the relevant error term from the overall analysis of variance. The type of instrument 
variable was at three within-participants levels (see Table 1 for descriptions of the instruments) and the 
exposure variable was at two within-participants levels (see Table 1 for a description of this variable). 
Participants were presented with all three instruments and asked to assume that three otherwise identical 
companies each had one of these instruments. The risk question asked participants to rank the three firms in 
terms of riskiness, with 1 representing the most risky company and 3 indicating the least risky. Ties were 
allowed. 
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Instead, investors still judge the firm with the swap as riskier than the firm with fixed-rate 
debt (means of 1.67 and 1.98, respectively; tiş = 1.99, p = 0.02) and the firm with the 
hedge ‘(mean of 2.08; tiog = 2.64, p < 0.01). Overall, these results corroborate those of 
experiment 1, showing that supplementary exposure disclosures do not eliminate labeling 
effects, !? 

In experiment 2, we also asked participants to rank the three companies in terms of 
likelihood that an investor would choose the company as an investment with 1 representing 
the móst likely, 2 next most likely, and 3 least likely; again, we explicitly allowed ties. 
Although there is a significant main effect for instrument type (E; c, = 10.71, p < 0.01), 
the before and after rankings are similar (E; 94 = 0.60, n.s.). Before seeing the exposure 
information, the mean preference ranking for the company with the swap (2.10) is similar 
to that of fixed-rate debt (2.05; t, Í = 0.33, n.s.) but higher than for a hedge (1.70; tio, 
— 2.60, p « 0.01). Thus, the swap firm is less preferred as an investment than the hedge 
firm but the swap firm is preferred equally to the firm with fixed-rate debt. After the 
exposure information, the swap and fixed-rate debt firms are again ranked similarly (2.07 
versus: 2.08; t,o, = 0.06, n.s.) and again the firm with the swap is less preferred to that 
with the hedge (2.07 versus 1.58; t,ç = 3.16, p < 0.01). These results extend our experi- 
ment l results by showing that labels also influence investors' preferences. 

When comparing the investment preference patterns with the risk rankings, it is im- 
portant to keep in mind that investment preferences reflect more than perceived risk. In 
particular, risk attitude is a major determinant of investment preferences (von Neumann and 
Morgenstern 1947; Schoemaker 1980). In our experiments, we did not control or measure 
risk attitudes, nor assume that they are homogeneous across our participants. While risk- 
seeking, risk-neutral, and risk-averse persons may agree that a swap is riskier than fixed- 
rate debt (as, on average, our participants do), our sample may be evenly split in terms of 
the number of participants who are risk seeking (i.e., prefer the swap) versus those who 
are risk averse (i.e., prefer fixed-rate debt). Although we might expect that risk seekers 
would! eschew the firm with the hedge, its high average preference ranking is consistent 
with prior experimental results that show there is a special utility associated with insurance 
(Schoemaker 1980). In summary, investment choices or likelihoods have multiple deter- 
minants; perceived risk is one determinant. 


Additional Analysis 

Additional data provide further support for our hypotheses. First, we asked participants 
to rate the extent to which financial instruments used for (1) hedging and (2) non-hedging 
purposes are similar to insurance. We used a 101-point scale, and labeled O “not at all like 
insurance” and 100 “very similar to insurance." The mean judgment for hedging instru- 
ments is significantly larger than for instruments used for non-hedging purposes (74.91 and 
30.28 respectively, tj, = 14.41, p < 0.01). Consistent with our theory, investors view hedges 
as inswirance. 

Second, we asked participants (1) how easily they could recall or imagine situations 
where; firms have major losses due to the use of (a) derivatives and (b) basic financial 
instruments, and (2) how strongly such instruments were linked in the participant’s mind 
to major losses. These recall and linkage questions measure availability, as described by 
10 Additional analyses comparing those participants with high (self-assessed) knowledge about derivatives to those 

with lower knowledge indicate that knowledge does not affect our results. Further, using demographic data to 


partition participants into high- and low-knowledge groups (e.g., work experience, specific courses in derivatives) 
also does not affect our results. 


i 
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Tversky and Kahneman (1973). We computed composite availability difference scores by 
adding the ratings provided for the derivatives’ recall and link questions and subtracting 
the analogous ratings provided for the basic instruments' questions. All questions used a 
101-point scale with high scores indicating high availability. The mean difference score is 
14.90, which is statistically significantly greater than zero (tg = 2.04, p « 0.05), consistent 
with our conjecture that financial problems are more cognitively available for derivatives 
than for other types of financial instruments. 

To ensure that perceptions about counterparty risk did not drive our results, we asked 
participants to list the types of risks they considered in making their risk rankings. We 
gathered these data using an open-ended question to avoid demand effects. Only 11 of the 
100 participants mentioned counterparty, default, or credit risk. Excluding these 11 partic- 
ipants does not change the results for our hypotheses tests and, thus, we rule out counter- 
party risk as an explanation for our results."! 

Further, to ensure that our results are not driven by participants who may have inter- 
preted the word hedge as “qualifies for hedge accounting," we partitioned participants based 
on their answers to a question about the accounting for swaps versus hedges. Specifically, 
we separated the responses of those participants who indicated that the accounting methods 
for these derivatives were always or sometimes different (29 percent) and the responses of 
those who indicated that the accounting was always the same or that they did not know 
about the accounting. The former group may have inferred that different accounting would 
be used for the various instruments, while the latter group would be unaware of this pos- 
sibility. Comparisons of the risk rankings of the swap versus hedge conditions for each 
group indicate these instruments are judged in similar ways by the two groups (Fos 
= 0.70, p > 0.10). Specifically, mean rankings for the participants who indicate that the 
accounting may or does differ for these instruments are 1.55 (1.66) for the swap and 2.21 
(2.14) for the hedge before (after) the exposure information (tiog = 2.26, p < 0.02 and tiog 
— 1.67, p « 0.05, respectively). For the group unaware of hedge accounting rules, mean 
rankings for the instruments are 1.68 (1.68) for the swap before (after) exposure information 
and 2.14 (2.06) for the hedge (tiog = 2.51, p < 0.01 and tiog = 2.06, p < 0.03, respectively). 
Thus, we conclude that our results are not driven by participants interpreting the label 
hedge as suggesting a particular accounting method. 

Overall, our experiment 1 and 2 results show that labels affect risk judgments, and 
support our premise that labels can cause investors to judge risk differently for financial 
instruments that have the same underlying economic exposures. Indeed, our results indicate 
that instruments labeled as derivatives (i.e., hedge or swap) trigger specific mental associ- 
ations that systematically affect risk assessments in ways that cannot be explained by ec- 
onomic analysis. Supplementary exposure information does not overcome this effect. 


" Also note that the concern about counterparty risk only applies to Hla where one instrument potentially has 
counterparty risk and the other does not. For H1b, counterparty risk is irrelevant as it should affect the swap 
and the hedge conditions equally. 
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IV. EFFECTS OF ONE-SIDED VERSUS TWO-SIDED DISCLOSURES 
Experiment 3 
Participants, Materials, and Design 

People who participated in the first experiment also participated in experiment 3 im- 
mediately thereafter." Experiment 3 had a 2 X 3 mixed design and involved a company 
that sells food snacks. The company used commodities to manufacture the snacks and, thus, 
faced risks from commodity price fluctuations. We examine the effect of market-risk dis- 
closures related to these commodity price exposures. The first variable, disclosure balance, 
was manipulated within participants and was at two levels: one-sided Joss-only disclosure 
or two-sided loss and gain disclosure. Consistent with current risk disclosure requirements, 
we initially provided all participants with a one-sided risk disclosure describing the potential 
loss associated with a 10 percent unfavorable commodity price change. Once participants 
assessed the risk of the company's commodity position based on this one-sided disclosure, 
they read a two-sided disclosure for the same commodity position. We informed participants 
that they had continued to search the annual report of the company in the case and, in 
doing so, had discovered the gain disclosure. Then, we asked them to re-assess the risk of 
the company's commodity position, indicating that they were free to retain or revise their 
original responses. Panel A of Figure 3 shows the one-sided risk disclosure. 

The second manipulated variable was the relative size of the potential gains and losses 
described in the two-sided disclosure. We refer to this as the G/L pattern and this was 
varied lat three levels on a between-participants basis. That is, after all participants re- 
sponded to the loss-only disclosure (which was the same for all participants), they consid- 
ered one of three loss-and-gain disclosures. Importantly, the loss amount in the three two- 
sided disclosures was identical to that described in the one-sided disclosure. What varied 
in the two-sided disclosure was the potential gain arising from a 10 percent favorable price 
movement. Specifically, in the L = G condition, the disclosed potential gain and loss were 
equal; in the L > G condition, the disclosed potential loss was greater than the potential 
gain; in the G > L condition, the disclosed potential gain was greater than the poten- 
tial loss. These disclosures are shown in Panel B of Figure 3. 

We told participants in all three G/L conditions that the company used derivatives, such 
as commodity futures and options, to manage price exposures on some of their existing 
inventories and on some portion of their anticipated future purchases. As noted earlier, the 
G > L condition was consistent with purchased call options where the company protected 
itself on the downside (from commodity price increases) but would benefit from any gains 
on thelupside (from commodity price decreases). The L = G condition with its symmetric 
outcomes was consistent with the company managing risk with futures and/or forwards but 
not options. Finally, the larger loss in the L > G condition was consistent with the company 
having written put options. This strategy caused the company to have no protection on the 
downside but limited upside potential. 


| 
Results 

Panel A of Table 3 shows the risk judgments for both the one- and two-sided disclo- 
sures, and Panel B shows our statistical tests. As would be expected given random assign- 
ment, the first risk assessment based on the one-sided disclosure does not vary across the 


12 For that reason, we used different companies, exposures, and financial instruments in these two experiments. To 
control for carryover effects, we included a demographic-information task between experiments 1 and 3. Given 
the between-participants design of both experiments, we were able to combine the cells of experiment 1 with 
those of experiment 3 in a completely counterbalanced design. Statistical tests reveal that the experiment 1 
manipulations do not affect the responses to experiment 3 (p > 0.10), indicating no carry-over effects. 
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FIGURE 3 
Description of Financial Disclosures used in Experiments 3 and 4 


Panel A: One-Sided Disclosure (used in Experiment 3 only) 


In the normal course of business, the SaltySnack Company purchases commodities such as oats, 
com, corn sweetener, and wheat. The Company uses derivatives such as commodity futures and 
options to manage price exposures on some of their existing inventories and on some portion 

of their anticipated future purchases. Consequently, the SaltySnack Company has a net commodity 
exposure to changes in prices on existing inventory, on the commodity derivatives the company 
uses, and on anticipated purchases of inventory over the coming year. You read SaltySnack’s annual 
report and find the following information. 


The following table illustrates how a hypothetical 10% unfavorable change in market prices would 
affect SaltySnack’s net income over the coming year due to SaltySnack’s net commodity exposure. 






Hypothetical change in market (Decrease) in next year’s (Decrease) in next year’s 


prices net income net income 
in dollars as a percentage of next year’s net income 


10% Unfavorable change would $(68,061,000) (14.64)% 
lead to: ii | 


Panel B: Two-Sided Disclosures (used in both Experiments 3 and 4) 








The following table illustrates how a hypothetical 1095 unfavorable change and a hypothetical 1096 
favorable change in market prices would affect SaltySnack's net income over the coming year due 
to SaltySnack's net commodity exposure. 


Condition: L = G 


Hypothetical change in Increase (decrease) in next Increase (decrease) in next year's 


market prices year's net income net income 
in dollars as a percentage of next year's net income 


10% Unfavorable change 

would radio: $(68,061,000) (14.64)% 
10% Favorable change $68.061.000 14.64% 
would lead to: pia I 


Condition: L > G 


Hypothetical change in Increase (decrease) in next Increase (decrease) in next year’s 


market prices year's net income net income 
in dollars as a percentage of next year's net income 


10% Unfavorable change 

would lead to: (68,061,000) (14.64)% 
10% Favorable change 

would lead to: | $39,295,000 8.45% 


(continued on next.page) 
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| FIGURE 3 (continued) 
Condition: G> L 


Hypothetical change in Increase (decrease) in next Increase (decrease) in next year's 


market prices year's net income net income 
in dollars as a percentage of next year's net income 


10% Unfavorable change $(68,061,000) (14.64)% 
would lead to: 

l 
10% Favorable change $117,885,000 | 25.36% 
would lead to: 















three conditions (F, ss = 0.08, n.s.). We do see a significant interaction, though, between 
balance (one- versus two-sided) and the G/L pattern of the gain and loss information (F, g6 
= 14.10, p < 0.01), as anticipated. Comparing the responses for the one- versus two-sided 
disclosures reveals that the mean risk judgment for the one-sided disclosure is not distin- 
guishable from the mean risk judgment in the two-sided L > G condition (71.43) (tgs 
= 1.04, n.s.), but is systematically larger than the mean risk judgments in the L = G (56.62) 
and G > L (47.90) conditions (both p-values < 0.01). These results are consistent with 
H2a (but not H2b) and suggest that, on average, participants judge risk as if the undisclosed 
potential gain is smaller than the disclosed potential loss amount."? 

Consistent with H2c, and with the predictions of the conjoint expected risk model (Luce 
and Weber 1986), we find that two-sided disclosures significantly impact participants’ risk 
judgments (E; gs = 13.77, p < 0.01). Specific contrasts reveal that the mean risk judgment 
for the L > G condition is higher than the mean risk judgment for the L = G condition 
(tg = 3.24, p < 0.01) and the G > L condition (tgs = 5.19, p < 0.01). Further, the mean 
risk judgment for the L = G condition is higher than the mean for the G > L condition 
(tz, =; 1.91, p < 0.03). These results indicate that the relative sizes of the potential loss 
and gain in a two-sided disclosure systematically influence investors’ risk judgments.’° 


1 
1 


13 To further verify that investors with loss-only disclosures infer that gains are smaller than potential losses, we 
later ‘asked study participants to indicate what investors would infer about the potential gain amount if a given 
company disclosed only loss outcomes, as required. The majority (66 percent) szy that investors would infer 
that gains are smaller than losses, with 19 percent (15 percent) indicating that investors would infer that gains 
are làrger than (equal to) losses. 

14 ‘To ensure that risk judgments are determined by the relative potential gain and loss amounts rather than simply 

the level of gains varied in experiment 3, we collected additional data from a separate group of 105 participants 

with similar backgrounds and work experience as those in experiment 3. We asked these participants to provide 
risk judgments after receiving (only) a two-sided disclosure in which the gain amount was held constant at 
approximately $68 million, but the potential loss amount was varied between-participants at approximately $117 
million, $68 million, and $39 million. Results are consistent with those reported in experiment 3, as the mean 

risk judgments for these three conditions are 74.23, 65.23, and 48.63, respectively (tjj, = 1.79, p < 0.04 for L 

> Glversus L = G; ti = 3.31, p < 0.01 for L = G versus G > L). 

Although the most popular traditional finance model (Markowitz 1952) suggests that individuals use variance 

to assess risk, we do not expect to find this behavior in light of prior judgment research (e.g., Slovic 1967). 

Indeed, our results are not consistent with participants judging risk according to variance. In our experiment, 

where only two outcomes are listed, variance is highest for the G > L condition and lowest for the L > G 

condition. This pattern of variances suggests a risk ranking that is opposite of the one we predict and find in 

experiment 3. While this finding may seem non-normative, theoretical research in finance proposes several 
models based on other risk measures such as skewness (Arditti 1967; Kraus and Litzenberger 1976). While we 
do not explicitly test these models, our findings are directionally consistent with models based on skewness. 


v 


4 
H 
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TABLE 3 
Experiment 3 Results: Risk Assessments and Hypotheses Tests? 


Panel A: Descriptive Statistics—-Mean (Standard Deviation) 


Balance: Balance: 
Loss-Only (One-Sided) Loss and Gain (Two-Sided) 
Gain/Loss Patterns Disclosure Disclosure 
Loss > Gain (n = 30) 68.00 71.43 
(16.81) (9.77) 
Loss = Gain (n = 29) 69.79 56.62 
(18.59) (20.94) 
Gain > Loss (n = 30) 68.70 47.90 
(17.46) (19.69) 
Panel B: Hypotheses Tests 
Contrast df Statistic p-value 
Interaction of balance and G/L pattern 2,86 F= 14.10 0.01 


Follow-up tests for H2a and H2b: 
One-sided versus two-sided disclosures: 


Loss-only versus Loss > Gain | 86 t= 1.04 0.30 
One-sided versus two-sided disclosures: 
Loss-only versus Loss = Gain 86 t= 3.93 0.01 
One-sided versus two-sided disclosures: 
Loss-only versus Gain > Loss 86 t= 6.31 0.01 


Follow-up tests for H2c: 
Two-sided disclosures: 


Loss > Gain versus Loss = Gain 86 t = 3.24 0.01 
Two-sided disclosures: 
Loss > Gain versus Gain > Loss 86 t = 5.19 0.01 
Two-sided disclosures: 
Loss = Gain versus Gain > Loss 86 t = 1.91 0.03 


a This table shows the results for experiment 3 that investigated how disclosure balance and gain/loss (G/L) 
pattern influence investors’ risk judgments. Panel A presents the summary statistics by condition, and Panel B 
reveals the planned contrasts designed to test H2a, H2b, and H2c. All contrasts use the relevant error term 
from the overall analysis of variance. The disclosure balance variable was at two within-participants levels: (1) 
a risk assessment based on a one-sided, loss only disclosure and (2) a risk assessment based on a two-sided, 
loss and gain disclosure. The G/L pattern of two-sided disclosure was at three between-participants levels. In 
the L = G condition, the gain amount was identical to the loss amount (which was the same amount as 
provided to all participants in the initially presented one-sided disclosure); in the G > L condition, the gain 
amount was greater than the loss amount, which was the same amount as provided initially to all participants; 
and, finally, in the L > G condition, the gain amount was smaller than the loss amount, which was the same 
amount as provided initially to all participants. The risk question asked participants to judge the overall risk of 
the company's net commodity exposure on a 101-point scale, with 0 representing “no risk" and 100 
representing "high risk." 





Additional Analysis 

Our results show that when given a one-sided disclosure, investors infer that the un- 
disclosed potential gain is smaller than the disclosed potential loss. That is, risk judgments 
with loss-only disclosures are consistent with the inference that the company is writing 
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options—a strategy that empirical evidence suggests is rarely used by manufacturing firms 
(B odnar and Gebhardt 1999). While this arguably represents a judgment error, more con- 
clusive evidence would be provided if we showed that our participant population under- 
stands that written puts are an uncommon strategy for manufacturing companies like the 
one used in our experiment. 

To provide such evidence, we presented the snack food scenario used in experiment 3 
to another group of 80 M.B.A. students (from the same population with the same charac- 
teristics as in our main experiments) and asked them to evaluate how often that type of 
company would use futures contracts, written put options, and purchased call options to 
manage commodity price exposures. Consistent with empirical frequencies (Bodnar and 
Gebhardt 1999), participants judge futures as more frequently used (average judgment of 
61.49 iout of 100 cases of derivative use) than purchased calls (26.27), which are judged 

as more frequently used than written puts (12.24) (all means differ from each other at 
: indt « 0.01). Only four participants believe that written puts are the most frequent 
derivative strategy. In contrast, 62 participants believe that futures contracts are most 
frequently used.!é 

Taken together, these results may seem contradictory. On one hand, participants judge 
risk as if they infer the company is writing options but, on the other hand, participants 
know that these firms do not often write options. However, research on the base-rate fallacy 
reconciles these results (e.g., Kahneman and Tversky 1973). That research demonstrates 
that when making probability judgments about possible events, individuals often ignore the 
base tates, or underlying frequency, of those events. Instead, people judge the event by 
using other individuating information. Thus, when our study participants read a one-sided 
disclosure, they exhibit this type of behavior by failing to consider the relative frequency 
of various derivative strategies. Indeed, it appears that they are strongly affected by loss 
information that is explicitly stated (Kennedy et al. 1998) and view the loss-only disclosure 
as a particularly negative signal about the magnitude of any upside potential (Hobson and 
Kachelmeier 2005). 


| 

Experiment 4 
Participants, Materials, and Design 

As experiment 3 shows, two-sided gain/loss disclosures remedy the judgment error 
brought on by one-sided disclosures currently mandated by accounting standards. That is, 
two-sided disclosures allow investors to make risk judgments that discriminate among dif- 
ferent risk-management strategies. As suggested earlier, two-sided disclosures also may 
convey an additional benefit by permitting investors to infer the type of risk-management 
(i.e., derivative) strategy a company uses. To address this possibility, we asked an additional 
100 M.B.A.s from the same population to respond to the same case materials as the ex- 
periment 3 participants.'’ In this additional data collection, we simultaneously presented all 
three two-sided disclosures used in experiment 3 and asked participants to assume that three 
. otherwise identical companies each made one of the three disclosures (i.e., we used a three- 
way, within-participants design). Participants ranked the three firms by their relative risk 
indicating the highest risk with a 1, second highest with a 2, and third with a 3, with ties 
allowed. After the risk elicitation, we presented participants with a list of three derivatives 





m Thirty-one percent of the respondents to this additional data collection also participated in experiment 3. The 
results from the repeat participants are virtually identical to those who did not previously participate (1.e., status 
as a repeat or new participant does not interact with instrument in affecting frequency judgments). We conclude 
that these groups are homogeneous in their knowledge of derivative frequencies. 

H Perspns who participated in experiment 2 also participated in experiment 4 immediately thereafter. 
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(i.e., purchased call options, futures contracts, and written put options) and asked them to 
match the three gain/loss patterns (i.e., G > L, L = G, L > G) to the derivatives. We also 
allowed them to indicate if they did not know the answer. 


Results 

As expected, the risk-ranking results replicate the pattern documented in experiment 
3.15 That is, risk in the L > G condition is judged as highest risk (mean of 1.56), followed 
by L = G (mean of 1.93), and then followed by L « G (mean of 2.31) (all means statistically 
different at p < 0.01).? For the matching task, about 20 percent of participants indicate 
they do not know the derivative that matches the G/L pattern. However, 66 percent correctly 
match the L = G scenario with the futures contracts, 52 percent correctly match the L 
> G scenario with the written put options, and 54 percent correctly match the G > L 
scenario with the purchased call options. For each of the three scenarios, the percentage of 
correct responses is statistically higher than chance (all p-values « 0.01) and the incorrect 
responses are diffuse (i.e., no incorrect derivative choice is chosen by more than 14 percent 
of the respondents). Overall, these results show that many participants are able to use two- 
sided disclosures to infer the correct derivative strategy producing that pattern of gains and 
losses. 

Because not all investors were able to successfully use the two-sided disclosures to 
infer the types of derivatives being used, we next compared the risk responses of those 
who were able to correctly identify the derivative strategy from the two-sided disclosure 
with those who were unable to do so. Specifically, one group included the 44 participants 
who correctly identified the derivative strategies for all three patterns, and the other group 
included the participants who identified some strategies incorrectly or that indicated uncer- 
tainty about the strategies. An ANOVA with the risk ranking as the dependent variable 
along with the G/L pattern and higher/lower knowledge partition as independent variables 
reveals that knowledge does not interact with the G/L pattern (E, 44 = 0.18, n.s.). That is, 
the risk rankings of those who did not correctly identify all derivative strategies (i.e., the 
low-knowledge group; mean ratings of 1.54, 1.96, and 2.29 for L > G, L = G, and G 
> L, respectively) mimic those of the high-knowledge group (1.59, 1.89, and 2.34, respec- 
tively). Two-sided disclosures allow less-knowledgeable investors to assess risk similarly 
to more-knowledgeable investors, and for both groups the pattern of risk judgments is 
consistent with predictions based on the conjoint expected risk model (Luce and Weber 
1986). 

Taken together, our experiment 3 and 4 results show that investors given one-sided 
disclosures make similar risk judgments for situations involving different underlying eco- 
nomic exposures. Further, we demonstrate that these risk judgments are likely to be in error 
as they are based on inferences about a pattern of potential loss and gain outcomes that is 
associated with an infrequently used derivative strategy. We also show that two-sided dis- 
closures overcome these problems. That is, two-sided disclosures allow investors to make 
risk judgments that discriminate among different derivative strategies, and also enable many 


18 We asked experiment 4 participants to describe how they ranked the riskiness of the three conditions. Most 
participants (i.e., 46 percent) indicate that they form their judgments by comparing the relative amounts of the 
loss versus gain outcomes, consistent with H2c. The remaining participants indicate that their risk rankings 
reflect the downside potential only (10 percent), the upside potential only (14 percent), the expected value of 
the gain and loss (16 percent), the variance of the gain and loss outcomes (11 percent), and other (3 percent). 

19 We extend experiment 3 by demonstrating that the three disclosures lead to different investment likelihoods as 
well (F, jo, = 40.28, p < 0.01). Results show that the G > L firm is judged a more likely investment (mean 
ranking of 1.46) than the L = G firm (mean of 1.98; t, = 4.36, p < 0.01), and the L = G firm is a more 
likely investment than the L > G firm (mean of 2.53; ty, = 4.62, p < 0.01). 


The Accounting Review, July 2005 


892 : Kocnce, Lipe, and McAnally 


| 
investors to identify the specific derivative strategy a firm is using to manage its risk. 


Moreover, two-sided disclosures are beneficial as they enable those investors who do not 
understand the intricacies of derivatives to judge risk similarly te those who are more 
knowledgeable about derivatives. 


V. DISCUSSION 

This study demonstrates that the information that firms currently provide about their 
financial instruments and derivatives causes systematic problems for investors’ risk judg- 
ments. Through a series of experiments, we demonstrate two judgment problems. First, we 
show that the labels firms use to describe financial instruments have a powerful (and likely 
unintended) effect on investors’ risk judgments. Second, we also show that loss-only dis- 
closures cause investors to make erroneous inferences about undisclosed gains. Indeed, loss- 
only disclosures cause investors to render risk judgments that are consistent with infre- 
quently used derivatives. From this evidence, we conclude that labels lead investors to 
view équivalent positions as different and that one-sided risk disclosures force investors 
to view different positions as equivalent and cause them to render risk judgments that 
correspond to low-frequency, high-risk events. In both cases, something other than the 
underlying economics of the instruments influences investors' risk judgments. 

We also test whether additional information can alleviate these judgment problems. 
Interestingly, additional information describing the economic exposures of financial instru- 
ments does not eliminate labeling effects, but two-sided disclosures do eliminate the prob- 
lems brought on by loss-only disclosures. Importantly, knowledge about specific derivatives 
is not necessary for people to use two-sided disclosures to differentiate among different 
risk-management Strategies. 

The insights in this paper are of potential use to firm managers and einas: Firm 
managers should be interested in our findings as they indicate that currently available in- 
formation about financial instruments and derivatives systematically influences investors’ 
risk judgments in ways not suggested by the economics. These misperceptions about risk 
are important because they can have implications for firm pricing (Guay et al. 2003). Our 
findings should prove significant to regulators as they continue to revise and generate new 
risk-related standards. For example, our finding that participants associate the term hedge 
with insurance (and judged risk accordingly) raises some concerns regarding use of the 
term hedge accounting. That is, do investors infer that hedge accounting implies that all 
relevant risks are controlled and do regulators desire this type of inference? In addition, 
our results indicate strong reasons to mandate two-sided market risk disclosures: investors 
are currently making spurious inferences absent this balanced disclosure. 

Our experiments have several limitations and, thus, suggest additional research. First, 
although our experimental participants are familiar with financial instruments and deriva- 
tives and have some business and investing experience, they are not experts in financial 
instruments and derivatives. Future research could replicate and extend our results with 
more seasoned investors. Second, our experiment does not expose the participants’ judg- 
ments to the discipline of a market. Although prior research indicates that markets may not 
remove systematic judgment effects such as we find (Ganguly et al. 1994), the impact of 
a competitive market is not certain and could be explored. 

Third, there are several possible reasons that our risk exposure information does not 
eliminate the effects of labels. Perhaps availability effects are too strong for debiasing to 
work (Slovic et al. 1982). Alternatively, perhaps availability can be debiased, but the rel- 
atively: pallid exposure information we provided was not sufficient to do so, relative to the 
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more salient and elaborated memories or beliefs associated with the labels. Tversky and 
Kahneman (1973) find that information's salience affects its memorability, availability, and 
impact. Drawing on their ideas, future research could provide more vivid exposure infor- 
mation and investigate whether or when such information will debias the labeling effects 
we observe. Another possible reason that the exposure information does not eliminate the 
labeling effects is that investors may assume that firms use different labels to signal eco- 
nomic differences. In this case, the experimental participants may assume that the (equiv- 
alent) cash flow and fair value exposures are only a part of the risks related to the instru- 
ments. Future research could investigate these ideas. In summary, there are many directions 
for future research on the important topic of how risk-relevant information is communicated 
to and evaluated by investors. 
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ABSTRACT: Two alternative approaches are used in audit practice to provide quanti- 
tative materiality assessments about proposed audit adjustments. The cumulative ap- 
proach compares to net income the total amount of misstatement existing at the end 
of the current period, while the current-period approach compares to net income the 
amount of misstatement added in the current period. Depending on the relation be- 
tween total misstatement and current-period misstatement, either the cumulative ap- 
proach or the current-period approach can calculate higher quantitative materiality. This 
paper reports an experiment that varies materiality approach between auditors by pro- 
viding auditors with either the current-period or cumulative formats used by their firm 
to summarize proposed audit adjustments. Results indicate that, across a variety of 
experimental contexts (varying misstatement size, subjectivity, precision, and income 
effect, and varying whether auditors document effects on their client's quality of earn- 
ings), auditors are more likely to require their client to book the misstatement under 
the approach that makes the misstatement appear more material. These results sug- 
gest that standard setters mandate that auditors require adjustment whenever a mis- 
statement is material under either approach. 
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L INTRODUCTION 
wo alternative approaches are used in audit practice to provide quantitative materi- 
| ality assessments about proposed audit adjustments.! The cumulative approach com- 
pares to net income the total amount of misstatement existing at the end of the 
current; period (i.e., the amount necessary to correct the balance sheet), while the current- 
period approach compares to net income the amount of new misstatement added in the 
currenti iperiod.^ As illustrated in the Appendix, either approach can make the assessment 
appear : more material quantitatively, depending on the relation between total misstatement 
and cufrent-period misstatement. Therefore, SEC personnel (Taub 2004; Turner 2000) and 
an SEC advisory panel (Panel on Audit Effectiveness 2000) have indicated concern that 
materiality approach could affect auditors’ adjustment decisions and therefore affect the 
amount of misstatement present in audited financial statements. 

Our study provides descriptive evidence with respect to this concern by reporting the 
results of an experiment in which 234 audit partners and managers determined, for eight 
cases, whether the final outcome of an audit will be to book or waive a proposed adjusting 
journal entry. All participants are employed by a single Big 4 firm at which a choice is 
made upon client acceptance to use either the current-period or cumulative approach; there- 
fore, for each of the eight cases, all aspects of the audit firm, the client, the misstatement, 
and the:proposed audit adjustment are held constant. Across cases we manipulate qualitative 
and quantitative misstatement characteristics that prior research has indicated may affect 
materiality judgments and adjustment decisions. Between auditors we manipulate materi- 
ality approach by varying whether auditors receive the current-period or cumulative formats 
used atitheir firm to summarize proposed audit adjustments. We also manipulate between 
auditors whether auditors are required to document effects of waiving the misstatement on 
current and future quality of earnings. 

We, find waive rates ranging from 82 percent to 17 percent across the materiality ap- 
proaches and the cases used in our experiment. These waive rates should not be viewed as 
indicative of actual waive rates in practice, given the abstraction inherent in experimenta- 
tion. However, our cases were pilot-tested extensively and duplicate exactly the scoresheets 
used by the participants’ firm to evaluate audit adjustments. Therefore, because our data 
collection occurred in Autumn 2002, we view these results as providing evidence that 
auditors are willing to waive adjustments under at least some circumstances in the reporting 
climate subsequent to passage of the Sarbanes-Oxley Act, despite concerns about aggressive 
reporting and the potential for earnings management. 

Our results indicate that, holding constant the actual misstatement in the financial state- 
ments, the proposed audit adjustment, all client characteristics, and all audit firm charac- 
teristics, auditors are less likely to require clients to book adjustments under whatever 
approach makes the misstatement appear to have lower quantitative materiality. These re- 
sults are robust, being at least marginally significant for seven of eight cases. Materiality 
approach affects adjustment decisions regardless of misstatement subjectivity, the direc- 
tional effect of the misstatement on net income, and the presence of a requirement to 


1 
! As used i in this paper, “quantitative materiality assessments" and "quantitative materiality levels" refer to the 
quantitative materiality of a particular misstatement, rather than to a materiality threshold that the firm uses to 
delineate material and immaterial amounts. 
? [n practice, the ‘ ‘current-period” approach i is often referred to as the “rollover” approach, since the effects of 
prior-period errors are “rolled over" to offset current-period errors and determine the net additional misstatement 
added in the current period. In practice, the cumulative approach is often referrec to as tbe "iron curtain" 


approach, since no such offsetting is allowed (Taub 2004; Panel on Audit Effectiveness 2000). 
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document the effect of waiving an adjustment on the client's quality of earnings. Materiality 
approach influences adjustment decisions regardless of whether approach causes the quan- 
titative materiality associated with a particular misstatement to exceed the 5-percent-of-net- 
income threshold used as a screen by the auditors' firm. Also, materiality approach influ- 
ences adjustment decisions regardless of whether auditors state that they believe that 
approach influences their adjustment decisions, indicating results cannot be attributed to the 
conscious application of a materiality policy. Thus, even though auditors have available all 
information necessary to consider a misstatement from the perspective of both materiality 
approaches, the approach presented to them affects their adjustment decisions persistently 
and in ways the auditors themselves do not realize. 

Our results also indicate that the extent to which approach affects adjustment decisions 
depends in part on two of the qualitative materiality factors identified by SAB No. 99: 
misstatement subjectivity and misstatement precision. Regarding misstatement subjectivity, 
its strongest effect occurs in those cases for which materiality approach creates a large 
difference in quantitative materiality, with auditors more (less) likely to waive large (small) 
subjective misstatements than objective misstatements. Thus, although misstatement sub- 
jectivity is among the qualitative materiality characteristics highlighted by SAB No. 99, 
our results suggest that, in at least some circumstances, consideration of that characteristic 
can reduce the likelihood that a misstatement is adjusted. 

Regarding estimate precision, our results indicate a significant effect of approach when 
a misstatement is defined as a point estimate, but an insignificant effect of approach 
when the same misstatement is defined as the lower bound of a range of possible misstate- 
ments. FIN No. 14 (FASB 1976) requires that such point- and range-defined misstatements 
be accounted for equivalently, but our results indicate that auditors still consider the pos- 
sibility that the actual amount of misstatement exceeds the amount that financial accounting 
rules would require be booked. These results suggest a conservative response to imprecision 
that is consistent with SAB No. 99, and are similar to Kennedy et al.’s (1998) results 
involving financial statement users’ responses to SFAS No. 5 disclosures. 

Overall, we believe our results suggest potential differences between the amounts of 
post-audit misstatement existing in the financial statements of companies audited under 
different materiality approaches. One possible remedy being considered currently by the 
SEC is to require disclosure of materiality approach along with other key accounting 
choices in the "significant accounting policies" section of financial statement footnotes 
(Taub 2004). However, this remedy would be of limited usefulness if users lack the infor- 
mation necessary to understand the implications of a particular approach for the audit 
adjustments waived by auditors of their company. Standard setters might instead consider 
mandating that auditor communications with audit committees include the materiality ap- 
proach applied on the engagement and the implications of this application. The SEC has 
encouraged such communications (Turner 2000), but not required them. Another remedy 
would be for standard setters to mandate use of only one materiality approach on all audits. 
However, given that there are some contexts in which either the cumulative or the current- 
period approach provides the higher quantitative materiality, it is unclear which approach 
standard setters should mandate. Instead, we believe standard setters should mandate that 
auditors apply both approaches and only waive adjustments that are immaterial under both 
approaches. 

In the rest of this paper, Section II provides background on professional standards and 
relevant research. Section III describes method, and Section IV provides results. Section V 
provides a summary and discussion of implications. 
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| II. BACKGROUND 
In this section, we first discuss professional standards relevant to materiality, and then 
describé how our study builds upon prior academic research that examines materiality 
judgments and various additional factors that may influence auditors' decisions about 
whether to waive proposed audit adjustments. 


Professional Standards Relevant to Materiality 


In Concept Statement No. 2, the Financial Accounting Standards Board (FASB 1980) 
identified materiality as one of the fundamental qualitative characteristics of accounting 
information, and recognized that "those who make accounting decisions and those who 
make judgments as auditors continually confront the need to make judgments about ma- 
teriality" (CON No. 2, para. 123). The auditor's opinion states whether the financial state- 
ments are "presented fairly, in all material respects" in conformity with generally accepted 
accounting principles. 

Standard setters have not promulgated quantitative materiality guides, methods, or cri- 
teria thàt preparers could look to for authoritative support, instead opting to discuss qual- 
itative and quantitative materiality considerations. Although quantitative thresholds such 
as 5-10 percent of net income have long been used in practice (Pattillo 1976), the U.S. 
Supreme Court ruled in TSC v. Northway (426 U.S. 438, 449) that materiality should be 
determined with respect to the “total mix” of available information, and recent guidance 
from the SEC (SAB No. 99) and ASB (AU Sec. 312) emphasizes the importance of both 
qualitative and quantitative materiality dimensions. As indicated in SAB No. 99, “Quan- 
tifying, ‘in percentage terms, the magnitude of a misstatement is only the beginning of an 
analysis of materiality; it cannot appropriately be used as a substitute for a full analysis of 
all relevant considerations” (SEC 1999, 2). 

No.accounting or auditing standards address directly the appropriateness of the cu- 
mulative and current-period approaches. Statement of Auditing Standards (SAS) No. 47 
(AICPA 1984) implicitly permits both approaches by labeling the consideration of previ- 
ously waived misstatements as an accounting choice that is not addressed in the Statement 
(footnote to para. 30). Yet, there are no accounting standards that deal with this choice. 
Also, unlike other important accounting choices, there exists no requirement for either 
issuers or auditors to disclose externally which approach is applied, and we are unaware 
of any instances of issuers or auditors voluntarily doing so. The Panel on Audit Effective- 
ness (2000) reported that both approaches are used in practice, and concluded that permit- 
ting both approaches is "potentially confusing." Therefore, the Panel recommended that 
standard setters specify only one approach for handling prior-period uncorrected misstate- 
ments when determining whether proposed adjustments are material (Panel on Audit Ef- 
fectiveness 2000, para. 2.177). SEC personnel have expressed a preference for the cumu- 
lative approach in prior speeches (Turner 2000), and have indicated intention by the SEC 
to revisit the issue of materiality approach (Taub 2004), but no SEC guidance has yet been 
proves 


I 
i 


3 For examples of such discussions, see the FASB's CON No. 2 (para. 131), the Securities Exchange Commission's 
Staff Accouhting Bulletin (SAB) No. 99 (SEC 1999), and Auditing Standards Boarc's (ASB’s) Interpretations 
of AU Section 312, Audit Risk and Materiality (AICPA 2000b). 
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Research Related to Materiality Approach 


A large archival and experimental literature has examined the extent to which auditors' 
materiality judgments appear to reflect consideration of various income statement and bal- 
ance sheet numbers (for reviews, see Moriarity and Barron 1976; Holstrum and Messier 
1982; Morris and Nichols 1988). In general, this literature highlights the importance of 
misstatement amount relative to net income as a determinant of materiality, with additional 
evidence that materiality decisions are affected by misstatement amount relative to gross 
or net assets. These studies do not address the effects of cumulative versus current-period 
approach on the amount of misstatement that is considered; rather, they examine the effects 
of various materiality bases against which a given amount of misstatement could be 
compared. 

One way to view materiality approaches is that they are alternative methods for aiding 
the auditor when making quantitative materiality judgments. Given prior evidence that au- - 
ditors face information-processing limitations associated with information recall and aggre- 
gation (see, e.g., Bonner et al. 1996), auditor judgment might be affected by alternative 
approaches that differ in the extent to which prior-period information is offset against 
current-period information. The current-period approach automatically offsets prior-period 
waived misstatements with current-period misstatements before computing quantitative ma- 
teriality, potentially making it difficult for auditors to focus on cumulative effects by re- 
quiring auditors to back out any offset amounts. The cumulative approach does not auto- 
matically offset prior-period and current-period amounts, potentially making it difficult for 
auditors to focus on offsetting amounts by requiring auditors to recall prior-period waived 
misstatements and offset them with current-period misstatements. 

This decision-aid perspective also highlights that an effect of materiality approach on 
adjustment decisions is not assured. Numerous studies provide evidence that auditors cir- 
cumvent various decision aids if they see it as in their best interests to do so (Eining et al. 
1997). For example, auditors may “work backward" from some intended conclusion to 
determine the inputs necessary to justify their preferred conclusion (e.g., Kachelmeier and 
Messier 1990; Messier et al. 2001), or may shift their judgments away from those recom- 
mended by an aid because of a preference for outcomes different from those indicated by 
the aid (e.g., Ashton 1990; Boatsman et al. 1997). More generally, research suggests that 
auditors make decisions largely consistent with their incentives when governed by subjec- 
tive criteria like materiality. (See Nelson [2004] for a review and Libby and Kinney [2000] 
for recent evidence.) 

We test whether current-period and cumulative approaches influence auditors' decisions 
about whether to waive adjustment of a detected misstatement. We predict that, holding 
constant all aspects of prior-period and current-period misstatements, financial statements, 
company, etc., auditors are more likely to require adjustment under the approach that makes 
the misstatement appear most material quantitatively. To provide evidence about whether 
effects of materiality approach are conscious, we ask auditors during debriefing whether 
they believe materiality approach influences their decisions. 


Research Concerning Other Factors Relevant to Materiality Assessments 


Examining the effect of materiality approach in multiple circumstances allows us to 
assess the robustness of its effect, and also allows us to contribute to the literature that 
examines how various qualitative and quantitative materiality factors affect adjustment de- 
cisions. Therefore, we vary misstatement size, subjectivity, income effect, and precision 
between cases, and also vary between auditors whether auditors are required to document 
the effect of a misstatement on their client's quality of earnings. 
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Misstatement Size 

Misstatement size represents a key element of materiality, and research indicates that 
auditor$ are more likely to waive smaller adjustments (Braun 2001; Houghton and Fogarty 
1991; Icerman and Hillison 1991; Wright and Wright 1997). However, this research was 
conducted in the 1990s and before, and therefore it reflects adjustment decisions made prior 
to the arguably more conservative financial-reporting climate that has emerged following 
recent scandals, regulatory activity, and the demise of Andersen. For example, the SEC’s 
recently issued SAB No. 99 discourages registrants and auditors from relying on a heuristic 
such as: the “5 percent rule" for determining materiality, and generally encourages auditors 
to use more stringent quantitative and qualitative materiality guidelines. 

It is unclear how misstatement size interacts with materiality approach. Materiality 
approach may matter more when misstatements are of less than 5 percent materiality, be- 
cause auditors in the post-Sarbanes-Oxley environment may adjust all misstatements that 
could be viewed as greater than 5 percent under any approach. Alternatively, materiality 
approach may matter more if it determines whether a misstatement exceeds the 5 percent 
threshold, because that threshold continues to be an important determinant in auditors’ 
adjustment decisions. Therefore, we compare the effect of materiality approach between 
large and small adjustments. 


Misstatement Subjectivity 

Misstatements can differ in the extent to which they involve judgment. For example, a 
cutoff error typically is objectively verifiable, whereas a reserve adjustment typically in- 
volves subjective assessment. SAB No. 99 includes “whether a misstatement arises from 
an estimate” among the qualitative materiality dimensions that auditors should consider. 
Several! studies provide evidence that auditors are less likely to require adjustment when 
amounts are subjective (e.g., Wright and Wright 1997; Braun 2001; Nelson 2003). However, 
Libby and Kinney (2000) find that auditors are willing to waive adjustment of both objective 
and subjective amounts when amounts are small quantitatively (but material qualitatively), 
suggesting that subjectivity, and possibly materiality approach, might matter primarily when 
misstatements are of larger size. Therefore, we assess the generality of the effects of ma- 
teriality; approach by examining decisions with respect to misstatements that vary in their 
objectivity (cutoff misstatements versus reserve misstatements) as well as size (small versus 
large). | 


Current-Year Income Effect 

Auditors’ risk of litigation is highest for overstatements of current income and equity 
(St. Pierre and Anderson 1984; Carcello and Palmrose 1994), and auditing texts encourage 
auditors to focus on detecting overstatements of current-year net income and equity (e.g., 
Arens and Loebbecke 1997). Prior studies have demonstrated that auditors tend to propose 
more income-decreasing adjustments (Kinney and Martin 1994), and are more likely to 
require that clients book income-decreasing adjustments (Braun 2001; Nelson et al. 2002), 
particularly when the adjustments are large (Wright and Wright 1997). Given the robustness 
of these effects, it may be that income-decreasing (income-increasing) adjustments are 
rarely (lypically) waived, such that materiality approach has little effect. Therefore, we 
compare the effect of materiality approach between income-increasing and income- 
decreasing adjustments. 


Adjustment Precision 
FASB Interpretation No. 14 provides guidance about SFAS No. 5 implementation, and 
indicates that, if a range of contingent-liability amounts is equally likely, the low end of 
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the range should be accrued. Thus, GAAP accrual requirements make no distinction be- 
tween a point estimate and the low endpoint of a range. Yet, SAB No. 99 includes "the 
degree of imprecision inherent in an estimate" among the qualitative materiality dimensions 
that auditors should consider. Consistent with this conjecture, Kennedy et al. (1998) find 
that various financial statement users respond to range-defined contingencies by projecting 
a higher expected loss than they do when presented with only the lower bound of the range, 
and Newton (1977) finds that auditors' utility curves typically exhibit risk aversion with 
respect to materiality judgments. However, no research has investigated whether auditors' 
adjustment decisions are affected by whether the misstatement is point- versus range- 
defined. 

We believe the existence of a range of higher possible outcomes suggests additional 
uncertainty about misstatement size that will render auditors less likely to waive an ad- 
justment. In those circumstances, materiality approach may have little effect. Therefore, we 
compare the effect of materiality approach between point estimates and ranges, holding 
constant the amount of adjustment proposed. 


Quality of Earnings 

Libby and Kinney (2000) provide evidence that SAS No. 89's (AICPA 1999) require- 
ment that auditors report waived adjustments to their clients’ audit committees has no effect 
on auditors' adjustment decisions with respect to qualitatively material adjustments. As a 
result, Libby and Kinney (2000, 385) conclude that “SAS No. 89 is unlikely to eliminate 
... Opportunistic correction of quantitatively immaterial misstatements to manage earnings 
to forecasts." 

We provide a somewhat similar test with respect to SAS No. 90 (AICPA 2000a), which 
requires that auditors report to the audit committee about client's quality of earnings. One 
possible outcome of the SAS No. 90 reporting requirement is that auditors consider more 
carefully the effect of waiving audit adjustments on their client's current and future quality 
of earnings. However, this reporting requirement may lack sufficient immediacy to influence 
auditors' adjustment decisions. Given that SAS No. 90 has been in effect since 2000, we 
cannot manipulate its existence as did Libby and Kinney (2000) with respect to SAS No. 
89, but we can investigate the effects of a more salient intervention, which prompts auditors 
to document quality-of-earnings effects prior to making an adjustment decision. To the 
extent that a quality-of-earnings prompt reduces auditors’ willingness to waive audit ad- 
justments, it should also reduce the effect of audit approach on adjustment decisions. There- 
fore, we examine whether the effects of audit approach depend on providing auditors with 
a prompt to document the effects of waiving an adjustment on current and future quality 
of earnings. 


HI. METHOD 
Overview and Design 


In our experiment, auditors from one Big 4 audit firm determine, for eight cases, 
whether the final outcome with respect to a proposed audit adjustment would be to waive 
the adjustment or require that it be booked. The experiment requires participants to read 
background information, complete the eight cases (each of which has them determine dis- 
position of an audit adjustment for the client described in the background information), and _ 
complete a short debriefing questionnaire. Most participants completed the experiment in 
40 minutes; none exceeded one hour. 
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The experiment has a 2 X 2 X 8 mixed design, with materiality approach (current- 
period versus cumulative) and Q of E (prompted versus not prompted to consider quality- 
of-earnings implications of the client's preferred accounting treatment) manipulated be- 
tween participants, and case (1—8) manipulated within participants. 


Participants and Administration 


The experiment requires relatively experienced auditors as participants, given that it 
involves decisions about disposition of audit adjustments. Materials were pilot-tested with 
four audit managers, and 234 auditors participated in the experiment (57 audit partners with 
an average of 21 years of experience; 177 audit managers with an average of 8.3 years of 
experience). 

All participants are employed by a single Big 4 firm at which a choice is made upon 
client acceptance to use either the current-period or cumulative approach. This initial choice 
determines the format of the scoresheet used in future periods to accumulate proposed audit 
adjustments; it does not affect the amount of audit adjustments proposed, but does affect 
the quantitative materiality assessment listed on the scoresheet. Auditors at this firm must 
obtain permission before waiving adjustment of any misstatements that exceed 5 percent 
of net income under the chosen approach. However, auditors retain significant latitude with 
respect|to their waive decisions, because (1) they never need permission to require a client 
to book an adjustment, (2) they never need permission to waive adjustment of misstatements 
that are less than 5 percent of net income under the chosen materiality approach, and (3) 
they may be able to get permission to waive adjustments of greater than 5 percent of net 
income! under the chosen materiality approach. 

The experiment was administered in six general partner or manager training sessions 
conducted by the participants? firm during Autumn 2002. The first training session included 
only partner participants; subsequent sessions included only manager participants. Any 
significant effects of session are discussed in the "Results" section. 

Cases ; 

The first page of each case described a prior-year waived audit adjustment (or stated 
that none existed), and required participants to identify the direction and amount of the 
income-effect of the prior-year adjustment. Thus, regardless of the materiality approach to 
which they had been assigned, all auditors confirmed their understanding of prior-year 
waived adjustments before making current-year judgments. The second page of each case 
was a fold-out spreadsheet that exactly replicated the scoresheet format (either current- 
period approach or cumulative approach) used by the audit firm to record audit adjustments 
proposed for the current year. 


Dependent Variable 

Participants recorded their responses in the lower right-hand portion of the scoresheet. 
All participants answered two questions. Responses to the first question became our primary 
dependent variable. The question was: With respect to this specific case, the eventual out- 
come in the audit would be (circle one answer): 


^ Materials were identical in all sessions, except that after the first session we clarified wording and modified a 
numbef in one case to strengthen a manipulation. In Section IV we describe this modification in more detail 
and consider how it affects our interpretation of results. 
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A. No adjustment of the client's 2002 accounting treatment. 
B. Partial adjustment of the client's 2002 accounting treatment; amount of adjustment 


C. Total adjustment of the client's 2002 accounting treatment. 


For purposes of our analyses, the B and C responses are collapsed to yield a binary 
“adjust/don’t adjust" dependent variable. 

Consistent with Libby and Kinney (2000), Ng and Tan (2002), Nelson et al. (2002), 
and Nelson (2003), we elicited judgments about final outcome of the audit. Final outcome 
is the dependent variable of most practical concern, as it determines any effect on the 
audited financial statements. Also, while audit managers may not be directly involved in 
auditor/client negotiations about whether audit adjustments must be booked by their client, 
they are involved in proposing adjustments as an input to negotiations and in booking 
those adjustments that are required as an outcome of any auditor/client negotiation, so an 
outcome-focused dependent variable ensured that both managers and partners could provide 
useful data. 

To clarify the fiscal year being adjusted, participants also answered the following ques- 
tion: Any amount of adjustment I would require would be recorded as a (circle one answer): 


A. Adjustment in 2002. 
B. Prior-period adjustment of 2001. 


Independent Variables 
Materiality Approach 

The background information included a description of the materiality approach (current- 
period or cumulative) to which participants had been assigned. We adapted these descrip- 
tions, shown in Figure 1, from the audit manual provided by the participants' firm, clarifying 
some wording and ensuring that the descriptions were of approximately the same length. 

We manipulated materiality approach by varying whether the scoresheet accompanying 
each case used the firm's current-period or cumulative approach. Regardless of approach, 
the scoresheet always used a single format to identify the proposed audit adjustment (in- 
cluding journal entry and explanation), as well as the before-tax effect of the proposed 
adjustment on the balance sheet, income statement, comprehensive income, and cash flows. 
Depending on whether the current-period or cumulative approach was used, the scoresheet 
either did or did not offset the before-tax income effect of the adjustments with prior year 
“rolled over" adjustments before listing a final before-tax and after-tax amount of adjust- 
ment and comparing the adjustment on a percentage basis to before-tax and after-tax net 
income. 


Quality-of-Earnings Prompt 

Participants assigned to the “quality-of-earnings prompt" condition were provided with 
the following instruction, placed on the scoresheet immediately above the area where par- 
ticipants made their adjustment decisions: “Write one or two short sentences that document 
your belief about how the client's original 2002 accounting treatment, if not adjusted, would 
affect the client's QUALITY OF EARNINGS in current and future periods." Participants 
wrote their responses on blank lines on the scoresheet. 


Case Attributes 
As shown in Table 1, the eight cases varied in terms of the prior-year waived adjustment 
and current-year proposed adjustment in order to manipulate (1) the materiality approach 
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FIGURE 1 


| Descriptions of Materiality Approach Included in Instructions 


Current-Period Approach (Called the “Rollover Method” in Practice) 

The rollover method recognizes that unadjusted differences identified in the previous year that were 
not corrected may reverse in the current period, and that certain other differences have a 
continuing, but probably offsetting, effect in future periods. Therefore, under the rollover method, 
the effect of each waived adjustment on the prior year’s (scoresheet)? should be evaluated 
separately to determine if it is appropriate to “roll over" its effect to the current year's (scoresheet). 
The impact of “rolled over” adjustments from the prior year’s (scoresheet) is netted against the 
impact of proposed adjustments on the current year’s (scoresheet) to assess the materiality of 
current-year unadjusted differences to net income and comprehensive income. 


Cumulative Approach (Called the *Iron-Curtain Method" in Practice) 

The irori-curtain method recognizes that Current-year proposed adjustments capture the cumulative 
effect of adjustments waived on the prior year's (scoresheet) as well as the effect of adjustments 
arising in the current year. Therefore, under the iron-curtain method, waived adjustments on the 
prior year's (scoresheet) are not relevant to considering adjustments proposed on the current year's 
(scoresheet). Only the impact of proposed adjustments on the current-year (scoresheet) is 
considered when determining the materiality of current-year unadjusted differences to net income 
and comprehensive income. 


"Participants saw the firm's actual scoresheet name wherever "'(scoresheet)"" appears in the figure. 


i 


providing the higher quantitative materiality (current-period or cumulative higher), (2) level 
of adjustment materiality when viewed from the higher materiality approach (hereafter 

“size? ' from greater than 5 percent materiality down to 2.35 percent materiality), (3) mis- 
statement subjectivity (objective cutoff errors versus subjective bad-debts reserves), (4) 
misstatement income effect (income increasing versus income decreasing), and (5) mis- 
statement precision (proposed adjustment based on a point estimate versus the low end of 
a range of possible values). Because of concerns about time available during the data- 
collection sessions, we did not fully cross all case dimensions, but rather developed the 
cases to enable particular comparisons. Specific comparisons and cases are discussed in the 
“Results” section. 

Cases appeared in 15 different orders. Five cases involved a bad debts reserve and three 
involved a cutoff error. Therefore, to reduce potential confusion of cases and carryover 
effects, each order of cases began with a bad-debts case, alternated bad-debts and cutoff 
cases, and ended with two bad-debts cases, with the case providing range information 
always appearing Jast to avoid contaminating other cases with range considerations. Subject 
to those constraints, orders were balanced. Order is not significant when included as a 
variable in any analysis. 


Instructions 

Participants were provided a hard copy of all instructions. Participants started the ex- 
periment by reading along while a researcher read aloud a letter from a well-known senior 
partner ‘requesting their participation in the experiment. The letter stated that the firm 
worked ‘with the researchers to ensure that the cases included all necessary information, 
that the anonymity of the auditors, the firm, and of all the firm’s audit clients was assured, 
and concluded with: “Therefore, although I realize that these sorts of judgments are of a 
sensitive nature, I ask that you act as you would on an actual client engagement when 
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completing the case studies. The value of this research to the Firm depends on your pro- 
viding responses that are as realistic as possible." 

Participants next read instructions emphasizing that they would be provided with back- 
ground| information about a client and then be presented with eight independent case sce- 
narios about the client. They were again told to put themselves in the position of an auditor 
who has to make this particular decision, as if their typical SEC client was facing this set 
of circumstances. 


Background Information 


We adapted background information from materials developed by Braun (2001) and 
Libby and Kinney (2000). Participants were provided with current year pre-audit balances 
of key income-statement and balance sheet accounts, adapted from Braun (2001) and based 
on medians for SIC code 75, "Auto Repair, Services, and Parking." 

To portray a client of moderate risk that was near enough to important thresholds for 
audit adjustments to be of concern, the client, Capital Auto Parts, Inc. (hereafter CAP), 
was described as a medium-sized, SEC-listed client that has been profitable and growing 
for the prior five years, but with current year performance lagging prior-year performance. 
Participants were told that management and analysts foresee continued growth, but man- 
agement remains very concerned about CAP’s ability to generate performance that con- 
sistently meets analyst forecasts. SAB No. 99 explicitly lists changes in trends and 
meeting analyst forecasts as qualitative materiality dimensions, so this aspect of the back- 
ground also ensures that all cases contain qualitative as well as quantitative materiality 
considerations. 

To portray a client of at least moderate importance to the auditor, CAP was described 
as providing a large share of the audit office's work and fees, and as helping to maintain 
the office’ s profile and status among competing auditing firms. 

To alleviate any concerns about the audit other than those identified in the materials, 
CAP’s controls were described as adequate, and auditors were informed that all standard 
audit tests had been completed by competent staff and reviewed to the participant’s satis- 
faction, resulting in the adjustments proposed. 

To ensure that auditors percetved a need to consider waiving proposed adjustments, 
they were told: “The client is strongly pressuring you to waive the proposed adjust- 
ments. They feel that the financial statements are fairly presented as is and therefore are 
eager to release the unadjusted figures to the financial press as soon as possible. The client 
expressed this opinion so strongly that you believe there is a risk of losing the client if you 
insist that the financial statements be adjusted. At the same time, the client insists on 
receiving an unqualified opinion on the financial statements.” 

| 
IV. RESULTS 
Comprehension Checks 


Analyses of debriefing questions indicate that participants understood the case mate- 
rials. Participants correctly indicated that the client opposed the proposed audit adjustments 
(mean rating of 9.0 on a scale of 1 [slightly opposed] to 11 [extremely opposed]). Partic- 
ipants correctly indicated that the client was an important audit client (mean rating of 8.0 
on a scale of 1 [not important] to 11 [extremely important]). Consistent with the manipu- 
lation of adjustment subjectivity via cases based on cutoff errors versus bad debts reserves, 
participants rated the subjectivity of cutoff errors at 2.3 and the subjectivity of bad debts 
reserves as 7.8 (on a scale of 1 [not subjective] to 11 [extremely subjective]). Consistent 
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with the quality-of-earnings prompt encouraging participants to consider these issues, par- 
ticipants generally wrote clear and reasonable explanations of current and future effects of 
the misstatement on quality of earnings. Participants processed information about prior- 
year waived adjustments, with 98.0 percent answering comprehension checks correctly, and 
no difference in the percentage of correct answers between materiality approaches (t — .12, 
p = 0.90) or between cases. Only four participants answered more than two comprehension 
checks incorrectly. Results do not change with these participants omitted from analyses. 


Overall Effect of Materiality Approach 


To test for an overall effect of materiality approach, we identify for each case the 
approach that provides the higher assessment of the adjustment's quantitative materiality. 
Because each participant was assigned to either the current-period or cumulative treatment, 
a participant was in the treatment that showed higher quantitative materiality for some cases 
and lower quantitative materiality for other cases. For each subject and each case, we coded 
a variable, “perspective,” with a 1 (0) if the subject was in the treatment that yielded the 
higher (lower) quantitative materiality for that particular case. 

Table 2 shows for each case the difference in proportion of adjustments waived between 
the lower and higher quantitative materiality perspectives. For all eight cases, a higher 
proportion of adjustments were waived under the perspective that indicated lower quanti- 
tative materiality, and for seven of eight cases that difference is at least marginally signif- 
icant? To analyze all cases simultaneously, we performed a repeated-measures logistic 
regression with a dependent variable of adjust (coded as 1 if auditor adjusts and 0 if auditor 
does not adjust) and independent variables of perspective (higher or lower quantitative 
materiality) and session (session 1, containing only partners, versus sessions 2—6).° Results 
indicate no significant interactions and a significant main effect of perspective (p — 0.0025), 
indicating that participants were more likely to require adjustments under the approach that 
yielded the higher quantitative materiality.’ 

Results also indicate a significant main effect for session (p = 0.0078). However, this 
appears to be driven by the one case (Case C) for which we increased misstatement size 
between the first session and subsequent sessions. When this case is omitted from this 
analysis, session becomes insignificant, suggesting that the session effect is driven primarily 
by auditors’ unwillingness to waive adjustment of larger misstatements, rather than sug- 
gesting that results differ systematically between partners and managers.’ Regardless, the 


We believe that one-sided tests are appropriate because these comparisons hold constant all aspects other than 

approach, and approach only varies the quantitative materiality associated with a misstatement. While we think 

it is possible for materiality approach to have no effect on adjustment decisions, we do not believe it reasonable 
to expect that auditors would be less likely to adjust misstatements that are larger quantitatively, holding constant 
all other aspects of the client, audit firm, and misstatement. 

$ Results are based on score statistics for Type 3 GEE Analysis using Proc GENMOD in SAS, version 8. P- 
values are computed based on the Chi-square distribution. In all analyses, case (or variables based on case, like 
size, subjectivity, income effect, and precision) is treated as a repeated measure to ensure test statistics are 
computed appropriately. 

7 Participants also identified whether any adjustments would be included in current-period earnings or shown as 
a prior period adjustment. For most cases, adjustments were all reflected in current-period earnings, with only 
between 5 percent and 11 percent of adjustments identified as prior-period adjustments. However, prior-period 
adjustments were required more frequently for cases involving reductions of ‘‘cookie-jar” reserves (56 percent 
of adjustments for “large reserve" Case D; 37 percent of adjustments for “small reserve" Case E). 

* Based on informal feedback received after the first session, we increased the prior-year error size of Case C 
from $3.45 million to $5.45 million, which has the effect of increasing the materiality of the error when evaluated 
using a rollover approach. Thus, for this case “session” captures the joint effect of experience differences and 
the modification of error size. 

? Case C is the only case whose omission renders the session main effect insignificant. 
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effect of materiality perspective does not interact with session, indicating that materiality 
approach affects partners and managers to the same extent. 

Examining individual cases in Table 2 indicates that by far the largest effect of per- 
spective is observed for Case A. This case involves an objective, income-increasing cutoff 
error that is greater than 5 percent of net income from a cumulative approach (as ending 
net assets and equity are misstated by that amount), but almost O percent of net income 
from a current-period approach (because adjustment of a similar-sized error was waived in 
the prior year, and reversal of the prior-year error in the current period offsets the current- 
year error). Auditors under a cumulative approach waived this error only 23 percent of the 
time, while auditors under a current-period approach waived this error 70 percent of 
the time. However, if Case A is dropped from the overall analysis, perspective is still 
significant (p = .003), indicating that the general effect of perspective is not driven by one 
case. 

Previously we noted that the Panel on Audit Effectiveness (2000) suggested that stan- 
dard setters mandate the use of one materiality approach. Our results demonstrate that it 1s 
unclear which approach standard setters should mandate, given that there are some contexts 
where the current-period approach provides a higher assessment of quantitative materiality, 
and others where it provides a lower assessment of quantitative materiality, depending on 
the relation between prior-period and current-period misstatements. Comparing Cases B 
and C illustrates this context-dependence, holding constant the current-year misstatement 
(except for a very small difference in amount to prevent participants from thinking they 
are seeing the same case again), and varying only the prior-year waived adjustment. Results 
of a repeated-measures. logistic regression with approach (current-period versus cumulative) 
and case (B versus C) as independent variables reveal a significant interaction between 
approach and case (p « 0.0001). Simple effects tests indicate that waiving the adjustment 
is significantly more likely under the current-period approach for Case B (p « 0.07) and 
significantly less likely under the current-period approach for Case C (p « 0.0009). 


Quality-of-Earnings Prompt 

Although responses indicate that participants did document quality-of-earnings consid- 
erations when prompted to do so, “Q of E prompt" was never significant in any analysis. 
We view this negative result as indicating that unprompted auditors spontaneously consider 
quality of earnings issues sufficiently to negate any effect of prompt. 


Tests of Case Attributes 
Adjustment Size and Subjectivity 

The cases used to assess robustness of the effects of materiality approach to adjustment: 
size and subjectivity are shown in Table 3. We analyzed the 2 X 2 X 2 contingency table 
formed by materiality approach (current-period versus cumulative), size of highest quanti- 
tative materiality (greater or less than 5 percent), and subjectivity (cutoff error versus re- 
duction of cookie-jar reserve). Logistic regression results reveal a three-way interaction (p 
< 0.0007), indicating that the relation between materiality approach and size differs de- 
pending on subjectivity. We break the three-way interaction into two two-way interactions 
according to subjectivity. Focusing on only recurring cutoff errors (Cases A and B), there 
is a significant interaction between approach and case (p « 0.0001), and simple effects 
indicate that auditors are more likely to require adjustment under the cumulative approach 
when the misstatement is large than they are under the current-period approach and/or 
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TABLE 3 
Effects of Approach, Subjectivity, and Size on Percent Waived 


| 
Panel À: Descriptive Data 


Case A: Case B: Case D: Case E: 
Recurring Recurring Reduce Reduce 
| Cutoff Error Cutoff Error Reserve Reserve 


Misstatement characteristics 
Subjectivity Objective Objective Subjective Subjective 
Misstatement materiality 
Materiality under current-period 


approach 0.06% of NI 0.29% of NI 5.76% of NI 3.24% of NI 
Materiality under cumulative 
approach 5.29% of NI 2.35% of NI 0% of NI 0% of NI 
Highest quantitative materiality High Low High Low 
("size") under either (5.29%) (2.35%) (5.76%) (3.24%) 
approach 
Percent] of adjustments waived 
Currént-period approach 70% 75% 48% 74% 
Cumulative approach 23% 67% 58% 82% 
% waived, low materiality approach 47% 8% 10% 8% 
— %'waived, high materiality (p < 0.0001) (p < 0.07) (p < 0.07) (p < 0.08) 


approach 


Panel B: Logit of Materiality Approach, Subjectivity, and Size 
3-Way Analysis: Approach by Subjectivity by Size 


! Source Chi-Square Pr > Chi-Square 

| Approach 5.15 0.0233 

| Subjectivity 4.00 0.0454 

| Approach*Subjectivity 22.48 < .6001 

Size 79.00 < .(0001 

! Approach*Size 15.33 < .0001 

Subjectivity*Size 0.13 0.7183 

! Approach*Subjectivity*Size 11.43 0.0007 
2-Way Analysis: Effects of Approach and Level for Objective Misstatements 

! Source Chi-Square Pr > Chi-Square 

Approach 23.26 < .0001 

Size (A versus B) 46.08 < .0001 

Approach* Size 28.94 < .0001 
2-Way Analysis: Effects of Approach and Level for Subjective Misstatements 

' Source Chi-Square Pr > Chi-Square 

Approach 2.88 0.0894 

! Size (D versus E) 42.67 < .0001 

| Approach*Size 0.02 0.8789 


i 


1 


* p-values are from one-sided tests of differences between the proportion waived under the approach that makes 
the misstatement appear less material and the approach that makes the misstatement appear more material. 
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when the misstatement is small.'? Focusing on only reductions of reserves (Cases D and 
E), there is no interaction between approach and case (p = 0.8789), and main effects 
indicate that auditors are more likely to require adjustment under the current-period ap- 
proach (which makes materiality appear higher, p « 0.05) and when the misstatement is 
large (p < 0.0001).!! 

This analysis leads to a few conclusions. First, materiality approach has some effect in 
all cells, indicating that its effect 1s robust. Second, with large misstatements, approach 
matters more in the objective cutoff setting (Case A) than in the subjective reserve-reduction 
setting (Case D). 


Current-Period Income Effect 

Table 4 shows the cases used to assess robustness of the effects of materiality approach 
to directional income effect of the adjustment. For both cases, we held constant the amount 
of misstatement, and vary whether the misstatement decreases (Case F) or increases (Case 





TABLE 4 | 
Effects of Approach and Income Effect on Percent Waived 


Panel A: Descriptive Data 


Case F: Case G: 
Overstating Understating 
Reserve Reserve 
Misstatement characteristic . 
Effect of misstatement on current net income Decrease Increase 
Percent of adjustments waived 
Current-period approach 59% 48% 
Cumulative approach 4796 39% 
% waived, low materiality approach — % waived, 12% 9% 
high materiality approach (p = 0.04} (p = 0.08) 
Panel B: Logit of Materiality Approach and Current Income Effect of Misstatement 
Source Chi-Square Pr > Chi-Square 
Approach 3.21 0.0733 
Income effect (F versus G) 8.85 0.0029 
Approach*Income effect 0.03 0.8569 


a p-values are from one-sided tests of differences between the proportion waived under the approach that makes 
the misstatement appear less material and the proportion waived under the approach that makes the 
misstatement appear more material. 


10 In addition to showing that materiality approach is particularly important for the large, objective, income- 


increasing cutoff error Case A, this significant interaction also highlights that error size has a large effect on 
judgments under the cumulative approach, with the proportion of waived adjustments in the large error Case A 
(23 percent) significantly lower than the proportion in the small error Case B (67 percent, p « 0.0001). 

!! In this 2 X 2 analysis, approach covaries with subjectivity, with the cumulative approach always indicating 
higher materiality for the objective cases and the current-period approach always indicating higher materiality 
for the subjective cases. This design choice enables cases to reflect common practice settings, but it allows an 
alternative interpretation of the interaction: rather than indicating auditors are more sensitive to approach when 
misstatements are large and objective, the interaction could be interpreted as indicating auditors are more sen- 
sitive to approach when misstatements appear larger under the cumulative approach. We are not aware of any 
theory or intuition that is consistent with this interpretation, but we cannot rule it out with our data. 
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G) aaneen eee net income. We analyzed the 2 X 2 contingency table formed by mate- 
riality approach (current-period versus cumulative) and income effect (increase versus de- 
crease). Consistent with prior research, income effect is significant, indicating that auditors 
are less likely to waive adjustments of income-increasing misstatements than they are ad- 
justments of income-decreasing misstatements (p = 0.003). Materiality approach is mar- 
ginally significant (p — 0.0733). There is no interaction between approach and income 
effect, indicating that the effects of approach are robust to differences in directional income 
effect. ; 
Misstatement Precision 

Table 5 shows the cases used to assess robustness of the effects cf materiality approach 
to misstatement precision. For both cases, we held constant the amount of misstatement, 
but varied misstatement precision by defining the misstatement as either a point estimate 
(Case G) or the low end of a range (Case H).!* We analyzed the 2 x 2 contingency table 
formed by materiality approach (current-period versus cumulative) and precision (point 
estimate versus end point of range). Results indicate a significant main effect of precision 
(p = 0.0012), but no significant interaction with or main effect of approach, although simple 
effectsitests suggest that approach influences adjustment decisions when adjustments are 
defined by point estimates (p — 0.07), but not otherwise. These results are consistent with 
auditors being less likely to waive adjustment in the range setting, regardless of materiality 





TABLE 5 


| Effects of Approach and Precision on Percent Waived 


Panel A: Descriptive Data 


Case G: Case H: 
Understating Understating 
Reserve (Point) Reserve (Range) 
Misstatement characteristic 
Precision of estimate | Point prediction Lower end of range 
Percent of adjustments waived 
Current-period approach 4896 34% 
Cumulative approach 39% 33% 
% waived, low materiality approach — % 9% 1% 
waived, high materiality approach (p = 0.08) (NS) 
Panel B: Logit of Materiality Approach and Precision of Misstatement 
| Source Chi-Square Pr > Chi-Square 
Approach 0.83 0.3615 
Precision (G versus H) 10.48 0.0012 
| Approach*Precision 1.32 0.2510 


i 
* p-values| are from one-sided tests of differences between the proportion waived under the approach that makes 
the misstatement appear less material and the proportion waived under the approach that makes the 
misstatement appear more material. 





12 The slight difference in misstatement of $7.25 for the point estimate and $7.1 for the range's lower bound is 
designed to bias against finding that auditors are more likely to require adjustment of a misstatement that was 
the low end of a range. The range's upper bound was $15.1. 
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approach, perhaps because of a concern that actual misstatements might exceed the lower- 
bound adjustment required by GAAP. Regarding effects of materiality approach, perhaps 
the only conclusion possible from this analysis is that approach has little effect when 
adjustments are defined as the endpoint of a range. 

When session is added to this analysis, we find that it has a significant main effect (p 
= 0.0307) and interaction with precision (p = 0.0574). Simple effects tests reveal that 
managers rather than partners drive the main effect of precision in the preceding analysis. 
Specifically, when a misstatement is the lower end of a range, managers are significantly 
less likely to waive adjustment than are partners (29 percent waived by managers versus 
49 percent waived by partners; p = 0.0057). When a misstatement is specified by a point 
estimate, managers are insignificantly less likely to waive adjustment than are partners (42 
percent waived by managers versus 51 percent waived by partners; p = 0.2155). Thus, in 
general managers appear less likely to waive adjustment of these cases than partners, par- 
ticularly when there is uncertainty about misstatement size. 


Additional Analyses 
Self-Insight 

Responses to debriefing questions indicate 69 percent (31 percent) of participants be- 
lieve their adjustment decisions are (are not) influenced by whether the current-period or 
cumulative approaches are used for a client. However, when added to the overall analysis, 
"belief" does not interact significantly with materiality perspective (p = 0.5654), indicating 
that the effect of materiality perspective does not depend on whether auditors think it has 
an effect. Also, when separate analyses are run for each level of belief, materiality per- 
spective is significant for both the “believe it influences judgments" group (p = 0.0001) 
and the “believe it does not influence judgments” group (p = 0.0086), suggesting that 
many auditors lack self-insight concerning the effect of materiality approach on their ad- 
justment decisions. 


Experience with Materiality Approach 

Responses to debriefing questions indicate 8 percent (35 percent) of auditors assigned 
to the cumulative (current-period) treatments lacked prior experience with that treatment. 
When added to the overall analysis, "prior experience with assigned method" does not 
interact significantly with materiality perspective (p — 0.3881), indicating that the effect of 
materiality perspective does not depend on whether auditors have experience with the 
method they were assigned. 


Judged Appropriateness of Materiality Approach 

Responses to debriefing questions indicate 60 percent (40 percent) of participants be- 
lieve the cumulative (current-period) approach is more appropriate in general. When added 
to the overall analysis, “method appropriateness” does not interact significantly with ma- 
teriality perspective (p — 0.5024), indicating that the effect of materiality perspective does 
not depend on judged method appropriateness. 


Judged Appropriateness of Rollover of Specific Misstatements 

Responses to debriefing questions indicate a lack of consensus among auditors con- 
cerning whether particular misstatements are appropriate for “rollover” (i.e., offset) be- 
tween periods when the current-period approach is used. Seventy-seven percent indicated 
that rollover of cutoff errors was appropriate, and 52 percent indicated that rollover of bad 
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debts reserves was appropriate. In general, auditors who consider the current-period method 
to be more appropriate were more likely to indicate that rollover of particular misstatements 
was appropriate (p — 0.0001). Also, analyses of individual cases often reveal a significant 
effect of appropriateness judgment, indicating that auditors considered whether rollover of 
a particular misstatement was appropriate when making adjustment decisions. However, 
appropriateness never interacted with materiality approach or perspective in any analysis 
of auditors' adjustment decisions, indicating that the effects of materiality approach do not 
depend on judged appropriateness of rollover. 


V. DISCUSSION 

THe results of our experiment indicate a robust effect of materiality approach on au- 
ditors’ adjustment decisions. Holding constant all information relevant to the company, prior 
waived adjustments and current proposed adjustments, auditors were more likely to require 
adjustment under the materiality approach that made the misstatement appear more material 
quantitatively. This result held regardless of misstatement size, subjectivity, income effect, 
auditors” belief about whether approach influenced their judgments, or the presence of a 
prompt to consider the effect of the client’s preferred accounting treatment on current and 
future quality of earnings. 

The largest effect of materiality approach was observed for a case in which a large, 
repeating cutoff error increased current income. When evaluated under the cumulative ap- 
proach, this case indicated an objective, income-increasing effect of greater than 5 percent 
of net income, and only 23 percent of auditors waived adjustment; when evaluated under 
the current-period approach, the effect of the error was close to zero, and 70 percent of 
auditors waived adjustment. This case highlights that differences in materiality approach 
can produce large differences between audit treatments of amounts that all auditors would 
agree are large and misstated. 

These results cannot be attributed to auditors comparing quantitative materiality to a 
“bright-line threshold.” Although the firm providing participants requires auditors to get 
additional approval before waiving misstatements that exceed 5 percent of net income, 
approach is significant for four of the five cases in which quantitative materiality never 
exceeds 5 percent. Even when approach varies whether a misstatement exceeds 5 percent, 
the effect of approach interacts with misstatement subjectivity, indicating a more complex 
decision process than would be indicated by the 5 percent threshold. 

The three-way interaction between subjectivity, size, and approach suggests that sub- 
jectivity offsets some of the effect of approach. In the objective setting, the cumulative 
approach highlights a clear balance sheet distortion and encourages auditors to require 
adjustment, and the current-period approach highlights a clearly negligible income effect, 
which encourages auditors to waive adjustment. In the subjective setting, the cumulative 
approach highlights a balance sheet correction that may be opportunistic, while the current- 
period approach highlights an income increase that could be the result of an honest revision 
of estimate, so auditors may be able to rationalize making both adjustment decisions. Thus, 
subjectivity appears to reduce the extremity of adjustment probabilities, and although mis- 
statement subjectivity is listed explicitly in SAB No. 99 as a qualitative characteristic that 
increases materiality and thus presumably increases the likelihood that an auditor will re- 
quire adjustment, our results indicate that auditors respond to subjectivity by being less 
likely to adjust large misstatements. 

The only case producing an insignificant effect of materiality approach involved a 
reserve! misstatement that was defined (as required by FIN No. 14) as the low point of a 
range of possible values. Regardless of materiality approach, auditors were more likely to 
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require adjustment of such “range-deñned” misstatements compared to misstatements that 
were defined by a point estimate, consistent with SAB No. 99 and suggesting awareness 
that the actual amount of a “‘range-defined” misstatement might exceed the adjustment 
proposed. This case was also the only one for which we observed differences between 
partners and managers, with partners more likely to waive adjustment than managers. This 
result suggests that audit partners may counteract the conservatism that managers attempt 
to introduce with respect to imprecisely defined misstatements. 

Our experiment is subject to the limitations common to experimental research. We 
believe the most important limitation is that, because cases necessarily abstract from actual 
audit practice, it is not possible to generalize to audit practice the levels of waived adjust- 
ments observed in the experimental setting. For example, it is possible that auditors would 
have required adjustment more often if our case had included more of the qualitative ma- 
teriality dimensions mentioned in SAB No. 99. However, it is possible to infer that auditors 
are willing to waive at least some adjustments, and to generalize the directional effects that 
we identify to directional effects that would occur in practice. Similarly, we cannot prove 
economic significance of the results that we identify. However, we note that a single waived 
audit adjustment can be economically significant, should an audit be viewed as having 
failed as a result, so factors that reliably affect auditors' propensity to waive adjustments 
are likely to be important. 

One response to these results could be for standard setters to consider mandating either 
the cumulative or current-period approach, or at least for them to require that materiality 
approach be disclosed clearly among the accounting policies described in financial state- 
ments. However, as demonstrated in this study, the effects of approach are bi-directional, 
with the cumulative approach producing higher quantitative materiality in some settings 
and the current-period approach producing higher quantitative materiality in other settings. 
Thus, it is unclear which approach standard setters should mandate, or how financial state- 
ment users would interpret a simple disclosure of approach. We believe a better alternative 
would be to require adjustment of amounts that are material under either approach. Future 
research could address this issue by examining auditors' adjustment decisions and varying 
whether auditors are provided with one or both materiality approaches. 

Another interesting avenue for future research is to examine auditors' decisions about 
which approach to adopt for a new client. It is possible that various factors that we hold 
constant in our experiment (e.g., client industry, client financial condition) influence ap- 
proach adoption. Our study examines auditors' adjustment decisions with respect to an 
ongoing client, and so could not examine the factors that auditors might consider when 
making their initial choice of materiality approach. 


APPENDIX 
Example of the Current-Period and Cumulative Materiality Approaches 
“Cookie Jar” Reserves 


Whether the current-period or cumulative approach yields a higher quantitative mate- 
riality depends on the specific context in which the approach is applied. For example, 
consider the case of “cookie jar" reserves, whereby firms overstate expenses to build an 
excess reserve that can be adjusted downward in a future period to increase income (Levitt 
1998). Assume a company increases a bad-debts reserve by recognizing excess expense of 
$10 million in three consecutive periods, with the intention of reducing the reserve (and 
increasing income) by $30 million in the fourth period. The cumulative approach focuses 
on the amount of misstatement in the end-of-period reserve balance, so calculates quanti- 
tative materiality based on a misstatement of ($10) in period 1, ($20) in period 2, ($30) in 
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period 3, and $0 in period 4 (since reduction of the reserve by $30 during period 4 elim- 
inates any overstatement in the period 4 reserve balance). The current-period approach 
focuses on the new misstatement added in the current period, so calculates quantitative 
materiality based on a misstatement of ($10) in periods 1—3 and $30 in period 4 (since 
reduction of the reserve increases period 4 income by $30). For this example the cumulative 
approach provides higher quantitative materiality during the reserve build up, and so may 
reduce the likelihood that an auditor allows a large reserve to accumulate. The current- 
period ‘approach assesses higher quantitative materiality during the period in which the 
reserve is reduced, and so may better highlight the need for a prior-period adjustment in 
that period. 


i 
Cutoff. Errors 


Materiality differences between current-period and cumulative approaches are not con- 
fined to reserves. Rather, holding constant a current-year misstatement, the current-period 
and cumulative approaches can yield different quantitative materiality whenever prior-year 
audit adjustments have been waived. As another example, assume a firm has a recurring 
“late cutoff" error, such that prior-year sales included $10 million of current-year sales, 
and current-year sales include $12 million of next-year sales. The cumulative approach 
focuses on the end-of-period error in accounts receivable and equity, and quantifies the 
misstatement as a $12 million overstatement. The current-period approach offsets the $10 
million understatement or current-year sales that resulted from the prior-year late cutoff 
with the $12 million overstatement that resulted from the current-year late cutoff, and 
quantifies the misstatement as a net $2 million overstatement. Thus, the cumulative ap- 
proach yields a higher quantitative materiality. 

Now modify the cutoff example by instead assuming an early cutoff in the prior year, 
such tliat $10 million of prior-year sales are included in current-year sales, as well as 
retaining the assumption of a late cutoff in the current year, such that $12 million of next- 
year sales are included in the current year. In this case, the cumulative approach provides 
the same $12-million-based materiality as it did in the other example. However, the current- 
period approach views the prior-year and current-year misstatements as having compound- 
ing effécts on current-year net income of $10 + $12 = $22 million, thus yielding a higher 
quantitátive materiality. This example illustrates how differences between approaches are 
driven by prior-period waived misstatements, and that the relation between the prior-period 
and current-period misstatement determines which approach yields the higher materiality. 
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ABSTRACT: Many auditors use an audit methodology that requires a strategic risk 
assessment of their client’s.business model as a first step for assessing audit risks. 
This study examines whether the holistic perspective that auditors acquire in making 
a strategic risk assessment influences the extent to which they adjust account-level 
risk assessments when they encounter changes in accounts that are inconsistent with 
information about client operations. Based on halo theory from the performance eval- 
uation literature, we hypothesize that auditors who (1) perform (do not perform) stra- 
tegic assessment, and (2) develop favorable (unfavorable) strategic risk assessments, 
are less (more) likely to adjust account-level risk assessments for inconsistent fluctu- 
ations. Data from two laboratory experiments using experienced auditors support both 
hypotheses. Findings suggest that the halo effect generated during strategic assess- 
ment influences judgment by altering auditor tolerance for inconsistent fluctuations. 


I. INTRODUCTION 

n an attempt to improve their understanding of client business risk, many assurance 
[er firms have developed a new approach to auditing financial statements that 

increases auditor attention to risks associated with their client’s business strategy 
(Lemon et al. 2000). Auditors who use this business risk audit approach conduct strategic 
assessment to develop a holistic perspective of their client’s business model (Bell et al. 
2002). During strategic assessment, auditors focus on the organization’s overall prospects— 
they learn about their client’s strategy for creating customer value and then identify and 
document strategic business risks that threaten the business model (Eilifsen et al. 2001). 
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Assessing strategic risk provides auditors with a rich context for evaluating audit evi- 
dence (Bell et al. 1997). Proponents assert that this holistic appraisal should help auditors 
recognize business conditions that impact audit risk across a variety of dimensions (Bell et 
al. 2002). Standard setters have endorsed strategic assessment as an important auditing 
procedure (AICPA 2002). Interviews conducted during this study reveal that each of the 
Big 4 audit firms requires their auditors to assess strategic risks early in an audit engage- 
ment. However, while strategic assessment is becoming institutionalized in audit practice, 
research examining its effect on audit judgment is just beginning to emerge (Ballou and 
Heitger 2004). 

To the extent that a strategic assessment is valid and diagnostic of the client’s future 
prospects, it seems logical that it should assist auditors in framing other assessments needed 
to complete the audit effectively. Our research question is more limited. We ask if strategic 
assessment influences auditors’ ability to recognize risks that manifest at a more granular 
level. Specifically, could focusing on clients’ overall prospects reduce the salience of audit 
evidence contained in accounting details? For example, a lack of auditor sensitivity to 
accounting details apparently played a role in the audit failure at WorldCom. External 
auditors, who believed that WorldCom had a successful business model and a viable busi- 
ness strategy (Kaplan and Kiron 2004), failed to interpret a $3.8 billion increase in capital 
expenditures and decrease in routine maintenance costs as a pattern of changes in accounts 
that signaled material financial misstatement (Glater and Eichenwald 2002). 

In this study, we examine whether developing a holistic opinion about the strategic 
viability of a business model influences the misstatement risk that auditors attribute to 
patterns of fluctuations in accounts. Studies on performance evaluation show that evaluative 
judgments based on holistic characteristics have a “halo effect" on evaluative judgments 
about performance details (Murphy et al. 1993). Developing performance evaluations based 
on holistic characteristics reduces the influence of diagnostic information about detailed 
attributes. Typically, a favorable holistic evaluation leads to an overly positive assessment 
of information related to detailed performance measures. If auditors' strategic risk assess- 
ments produce a similar effect, then favorable judgments about the strategic viability of a 
client’s business model may lead the auditor to unduly discount acccunt-level changes that 
are inconsistent with client operations. 

We examine this research question using data from two laboratory experiments. Ex- 
perienced auditors develop (do not develop) favorable or unfavorable holistic opinions about 
strategic business risks, then perform analytical procedures to assess misstatement risk for 
selected financial statement accounts. There are three significant findings. First, account- 
level risk assessments developed by auditors who perform strategic assessment are less 
sensitive to inconsistent fluctuations than account-level risk assessments developed by au- 
ditors who do not assess strategic risks. Second, auditors who develop or are endowed with 
lower Strategic risk assessments (favorable halo) are less sensitive to inconsistent fluctua- 
tions in accounts than auditors who develop or receive higher strategic risk assessments 
(unfavorable halo). Third, because our analyses revealed no evidence that strategic assess- 
ment influenced expectations about fluctuation in account balances or levels of effort and 
attention devoted to analyzing changes in accounts, it appears that the halo associated with 
strategic risk assessments influences auditor judgment by altering their tolerance for dif- 
ferences between actual and expected changes in the account. 

These results should not be construed as an indictment of the potential for strategic 
assessment to improve audit effectiveness. Analyzing strategic risks could enhance auditor 
judgment across a range of auditing decisions that are beyond the scope of this study. The 
issue for audit practice is not whether to perform strategic assessment, but rather how to 
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structure this important audit task to avoid undesirable consequences. Assurance services 
firms may want to review their procedures for strategic assessment to ensure that they are 
reaping the benefits without diminishing the likelihood of properly evaluating evidence from 
accounting details. 

This paper extends auditing research in the following ways. First, it introduces halo 
theory to the auditing literature and applies it to an important practice area (strategic as- 
sessment). Second, it extends knowledge of how holistic judgment (strategic risk assess- 
ment) influences audit-planning-phase analytical procedures by demonstrating the influence 
of an overall evaluative judgment on the evaluation of detailed evidence about account- 
level risk. Growing acceptance of strategic assessment makes this knowledge important. 
Due to increasing emphasis on more subjective judgments (e.g., business risk assessment 
and analytical procedures) and decreasing emphasis on more objective substantive tests of 
details (Kinney and Felix 1993; Glover et al. 2003), the need to understand any bias in 
planning-phase judgments is paramount because biases at these levels can cascade through- 
out the remainder of the audit, resulting in distorted evaluations of achieved audit risk. 
Third, the study augments research that deals with the deleterious effects that holistic audit 
judgments can have on the diagnosticity attributed to more detailed evidence that auditors 
acquire later in the audit (e.g., Phillips 1999; Wilks 2002). 

The remainder of this study is organized into three sections. Section II describes the 
theoretical framework that provides a foundation for our study and presents the research 
hypotheses. Section III describes our experimental method and discusses results. Section 
IV provides our conclusions, acknowledges the limitations of our study, and suggests future 
research. 


H. THEORY AND HYPOTHESES 

Auditors who use the business risk auditing approach gather preliminary evidence about 
misstatement risk primarily from two auditing procedures, strategic assessment and analyt- 
ical procedures, then design a program of substantive tests based on this knowledge (Bell 
et al. 1997). These two procedures allow auditors to tailor their substantive tests of details 
to reduce the likelihood of failing to detect materially misstated accounts. A key step in 
determining these tests is to identify financial statement accounts that have a greater risk 
of material misstatement. Our study examines how strategic assessment can influence the 
account-level risk assessments that auditors develop during analytical procedures. In this 
section, we describe these two auditing procedures, explain how strategic assessment could 
produce a halo that influences auditor judgment during analytical procedures, and present 
our research hypotheses. 


Auditing Context 


Strategic assessment provides auditors with an overall (holistic) perspective on their 
clients’ business model (Bell et al. 1997). During this diagnostic task, auditors learn about 
their clients' business processes (e.g., bringing products and services to market) and assess 
risks that threaten the organization's ability to execute the processes effectively. For ex- 
ample, the audit methodology used by the firm that provided participants for this study 
directs its auditors to perform strategic assessment in three sequential phases. 

First, auditors document client operations (or update this documentation for continuing 
clients). Documentation includes, among other things, descriptions of (1) strategic objec- 
tives, (2) core processes used to achieve those objectives, (3) internal and external drivers 
that constrain those processes, and (4) strategic management processes the client uses to 
monitor and control their business model. Second, auditors analyze strategic risks and 
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identify significant classes of transactions that could be threatened by those risks. Third, 
they perform a process analysis by (1) linking strategic risks and significant classes of 
transactions documented during the second phase to specific processes documented during 
the first phase; (2) evaluating factors that are critical to the success of each process; (3) 
identifying key performance indicators; and (4) using those metrics to analyze process 
performance. In other words, they assess how well the client is achieving its strategic 
business objectives. 

This strategic assessment focuses on business processes and market conditions—the 
overall perspective. The objective is to understand conditions that influence strategic risks 
by evaluating the likelihood that processes will not work as intended. Auditors turn their 
attention to accounting details when they undertake analytical procedures. The objective of 
analytical procedures is to assess account-level audit risks so that auditors can target sub- 
stantive auditing procedures to address those risks. 

Auditors begin analytical procedures by learning about client operating activities and 
procedures used to account for business transactions. During analytical procedures, auditors 
analyze interperiod fluctuations in account balances and search for patterns of changes that 
are inconsistent with their understanding of client procedures and operations (Koonce 1993). 
When ‘auditors believe that fluctuations are consistent with their understanding of client 
operations, they usually follow a standard program for testing individual account balances 
and may even decrease audit effort by reducing testing from prior year levels. In contrast, 
when auditors believe that fluctuations are inconsistent, they should increase misstatement 
risk for the account and expand audit effort by implementing additional tests. As a result, 
factors that affect auditor judgment about inconsistent fluctuations in accounts can have a 
significant impact on the likelihood that they will detect financial misstatements. 

Throughout this paper, we use the term “inconsistent fluctuations" to describe changes 
in account balances that are not consistent with other information about client business 
operations. For example, a significant increase in accounts receivable from last year to this 
year would be inconsistent with information that sales and accounts receivable turnover are 
not significantly different from last year. 

The central question in our study is whether the holistic evaluations that auditors de- 
velop when they assess strategic business risks affect their judgment about evidence from 
account-level details acquired during analytical procedures, even when strategic risks have 
no n on that particular audit evidence. Strategic risk assessments may have direct 
implications for some accounts but very limited implications for other accounts. For ex- 
ample, a new strategy leading to improved product quality is likely to influence fluctuations 
in warranty expense far more directly than fluctuations in accounts receivable. 

Research has shown that holistic evaluative judgments can influence how auditors 
search for and evaluate detailed evidence. For example, Phillips (1999) found that auditors 
who analyzed evidence for accounts that had previously been classified as low risk were 
less sensitive to evidence of aggressive financial reporting in those accounts than auditors 
who analyzed the same information for accounts classified as high risx. Wilks (2002) found 
that auditors provided with the engagement partner’s going-concern evaluation before eval- 
uating detailed evidence and developing a going-concern judgment tended to conform to 
the partner’s evaluation. These studies demonstrate that, when firm practices encourage 
auditors to develop a holistic opinion about a judgment task before they analyze detailed 
audit evidence, their holistic opinion biases evaluation of more granular diagnostic 
information. . 
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Our study examines an audit decision context that differs from previous research in 
four ways. First, while Phillips (1999) examined a practice related to firm-specific proce- 
dures, we examine a practice advocated by auditing standard setters (AICPA 2002). Second, 
Phillips (1999) and other auditing researchers (e.g., Bamber and Bylinski 1987; Cohen and 
Kida 1989) have studied how different perceptions about account-level risk influence the 
search for and attention to account-level evidence. Our study focuses on how different 
perceptions about holistic business risks influence how account-level evidence is weighted. 
Third, Wilks (2002) examined the influence of holistic opinions about going concern that 
are developed near the end of an audit engagement (AICPA 2001, AU § 341). We examine 
the influence of holistic opinions that come very early in the audit process and are likely 
to influence many subsequent judgments. Fourth, prior studies (e.g., Phillips 1999; Wilks 
2002) focus on how preliminary holistic opinions about an audit judgment task can influ- 
ence the evaluation of subsequent, more detailed evidence closely related to the same task. 
Our study examines how holistic opinions (strategic risk assessments) can bias judgments 
about detailed audit evidence (patterns of changes in accounts) when the holistic opinions 
have virtually no direct implication for the more detailed evidence. To this end, we adapt 
a relevant theory from performance evaluation research. 


Halo Theory 


The original proponent of the halo effect defined it as a “‘marked tendency to think of 
the person in general as rather good or rather inferior and to color the judgments of the 
[person's specific performance attributes] by this general feeling" (Thorndike 1920, 25). 
Evaluative judgments that produce a halo subconsciously increase the diagnostic value 
afforded to information about holistic performance perceptions about the ratee, and diminish 
diagnosticity of analytic information about specific attributes of the ratee's performance 
(Balzer and Slusky 1992). When raters develop a holistic opinion of the person to be 
evaluated prior to analyzing detailed diagnostic information about the person, they tend 
to evaluate detailed performance information to be consistent with their holistic opinion 
(Murphy et al. 1993). The tendency to confirm initial evaluative judgments is often attrib- 
uted to the need to reduce cognitive dissonance between the holistic judgment and the 
judgment of information underlying specific details (Devine et al. 1990). 

Studies have provided evidence supporting the halo phenomenon in a variety of per- 
formance evaluation contexts (Nisbett and Wilson 1977). Halo effects are particularly prev- 
alent when information is evaluated using a top-down task structure, that is, when the rater 
acquires general information before evaluating detailed performance criteria (Murphy et al. 
1993). For example, Finucane et al. (2000) found that the overall impression people formed 
about the holistic attributes of decision alternatives created a halo that biased their evaluative 
judgments related to detailed analytic information about the level of risk associated with 
each alternative. That is, when sets of overall decision outcomes were viewed as more 
attractive, the resulting decision tended to be favorable in spite of the fact that detailed 
information suggested otherwise. Work by Slovic et al. (2002) and Lance et al. (1994) 
concludes that the favorable or unfavorable valence of an overall performance judgment is 
positively related to a bias that influences the evaluation of detailed performance criteria. 

Conditions in the audit environment seem likely to encourage a halo effect from stra- 
tegic assessment. Studies show that the halo effect on judgments regarding specific per- 
formance characteristics is intensified when the overall judgment is complex (Murphy et 
al. 1993) and highly salient (Balzer and Slusky 1992). When auditors perform strategic 
assessment, the complexity and ambiguity of the task require a nontrivial commitment of 
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cognitive effort (Bell 2004). Requiring auditors to document their conclusions during stra- 
tegic assessment is likely to make their holistic judgment about strategic risk quite salient. 
Moreover, since strategic assessment is intended to frame all subsequent audit judgments 
(Bell et al. 1997), salience of the resulting judgment seems apparent. 

Inisummary, if strategic assessment produces a halo effect, then the holistic judgment 
that auditors develop when they assess strategic risk will influence their judgment about 
the level of misstatement risk associated with changes in account balances. Halo theory 
suggests that developing a holistic judgment about strategic risk will reduce the diagnos- 
ticity of detailed evidence about changes in account balances, even if strategic risk has no 
direct implications for that account-level evidence. As a result, performing strategic as- 
sessment should reduce the extent to which evidence provided by inconsistent fluctuations 
influences account-leve] misstatement risk. Furthermore, auditors who evaluate strategic risk 
at higher (lower) levels are also likely to evaluate account-level misstatement risk at higher 
(lower) levels. 

These associations between strategic assessment and analytical procedures give rise to 
the following alternative-form research hypotheses: 


H1: For auditors who perform strategic assessment before analytical procedures, the 
| difference between account-level risk assessments in the presence versus absence 
; of inconsistent fluctuations will be less than the difference between account-level 
risk assessments for auditors do not perform strategic assessment before analytical 
' procedures. 
! 


H2: When auditors perform strategic assessment before analytical procedures, assess- 
i ments of strategic risk will be positively correlated with assessments of misstate- 
' ment risk that auditors develop for accounts with inconsistent fluctuations. 


| IIl. METHOD 

We test these research hypotheses using two laboratory experiments. The first experi- 
ment provides evidence for testing H1 and H2. The second experiment provides evidence 
for replicating tests of H2 under different conditions, and for evaluating alternative expla- 
nations for our findings. The experiments were conducted during two separate national 
training sessions for senior-level auditors who worked for one Big 4 firm. 

All participants were classified as seniors. Some had recently been promoted to senior 
and had little or no experience supervising field work, while others had been in-charge 
auditors for as long as four years. Groups of about 30 participants completed the experi- 
mental; exercise in their classrooms during a one-hour period that had been set aside for 
conducting research. Each classroom was supervised by a research proctor who distributed 
and collected the experimental instruments and monitored participants while they completed 
the task. 

Both experiments were conducted in three phases. Participants received a package con- 
taining'three envelopes labeled phases one, two, and three, and completed the phases in 
sequence. After completing each phase, participants sealed the materials in the envelope 
for that phase so that they could not refer to that information during subsequent phases. 
Research proctors monitored participants’ compliance with these instructions. 

The same strategic auditing case was used for both experiments with slight changes in 
the accounting metrics and client operating information. Case materials were patterned after 
the Loblaw Companies, Ltd. case for a chain of grocery stores (Greenwood and Salterio 


The Accounting Review, July 2005 


The Halo Effect in Business Risk Audits 927 


2002) and account balances were adapted from the annual report for Safeway, Inc. The 
controller for a regional grocery chain (similar to the one described in the case) provided 
metrics for key performance indicators and reviewed the materials for realism. 

Information about client operations was grouped by strategic business processes in the 
same format as the audit support software that participants used in the field. The compar- 
ative account balance information that participants used for analytical procedures was pre- 
sented in four columns, which included balances for this year and last year, and the amount 
and percent of change between years. Information for key performance indicators included 
the same four columns of information plus the industry best-practices standard. In an at- 
tempt to make auditors more sensitive to unusual improvements in performance and increase 
their concern about unexpected fluctuations in accounts related to financial performance, 
all cases indicated that the company was currently negotiating a merger with a larger 
competitor. 

In experiment one, some of the cases included an inconsistent-fluctuation manipulation 
while others did not. All cases stated that unit sales prices, sales mix, and product costs 
had not significantly changed from last year to this year, which suggests that fluctuations 
in cost of sales should be proportional to fluctuations in sales. In the case with no incon- 
sistent fluctuation, sales and cost of sales increased by approximately the same amount (5.2 
percent and 4.9 percent, respectively). However, in the case that included the inconsistent 
fluctuation, the increase in sales and cost of sales was disproportional (5.2 percent and 0.9 
percent, respectively). This seeded condition resulted in an increase in gross profit that was 
inconsistent with information about unit sales prices, sales mix, and product costs. To 
increase salience, gross profit performance was stated to be an important measure in merger 
negotiations. We patterned these seeded conditions after the inconsistent fluctuation created 
by Bedard and Biggs (1991) that involved misallocation of overhead costs for a manufac- 
turing client. For the grocer described in our case, this pattern of changes in two related 
accounts (sales and cost of sales) could, among other things, signal a misstatement that 
resulted from misallocation of distribution costs. 


Experiment One 


The first experiment employs a 2 X 2 between-subjects design. The presence or absence 
of the inconsistent fluctuation is one of the crossed factors. The other is whether participants 
perform strategic assessment before or after they perform analytical procedures. Misstate- 
ment risk assessment for cost of sales is the dependent variable. Including cases that did 
and did not contain inconsistent fluctuations provides a basis for (1) validating that the 
inconsistent-fluctuation manipulation increased account-level risk assessments, and (2) eval- 
uating how the requirement to perform strategic assessment influenced account-level risk 
assessments for cases that did and did not contain an inconsistent fluctuation. 


Procedure 

Participants began phase one by answering questions about their auditing experience. 
Next, they read information about the audit engagement, control risk assessments, the cli- 
ent's industry, business operations, history with the firm, and key business processes. They 
reviewed a current-year balance sheet and income statement and then provided a baseline 
misstatement risk assessment for inventory, sales, cost of sales, and store expenses on a 
scale from 1 (low) to 7 (high). These pre-task assessments for account-level misstatement 
risk provided a metric (covariate) that was used to control for between-subject differences 
in misstatement risk expectations that existed prior to the experimental manipulations. 
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After providing pre-task risk assessments, participants who did not perform strategic 
assessment began phase two. Participants who performed strategic assessment were pro- 
vided with two paragraphs of information that described the client’s business strategy and 
explained how the client was attempting to execute the strategy. They were also provided 
with fiye key performance indicators that served as benchmarks for gauging how well the 
Strategy was being accomplished. The five key performance indicators were taken from 
information about client operations that was provided to all participants when they assessed 
misstatement risk during phase two. Using a scale from 1 (low) to 7 (high), participants 
assessed the likelihood that the company would be able to execute its strategy successfully. 

During phase two, all participants analyzed information about client operations and 
provided post-task risk assessments for inventory, sales, cost of sales, and store expenses 
on a scale from 1 (low) to 7 (high). Participants were asked to assess misstatement risk 
across four accounts to help disguise the seeded-inconsistency manipulation and reduce 
demand effects. 

During phase three, strategic assessment was performed by all participants who did not 
complete that task during phase one. Next, all participants completed a debriefing ques- 
tionnaire and were asked to provide their email address if they wanted a summary of 
the results. Responses to the debriefing questionnaire were used to check the validity 
of the case materials. Figure 1 illustrates the flow of tasks for this experiment. 


! 
Results 
A Ma of 90 auditors with an average of 2.9 years of auditing experience (standard 
deviati m = 1.3) participated in the first experiment. Most participants took about 45 
minutes to complete the exercise and al] finished within one hour. Descriptive statistics for 
all pertinent variables are presented in Table 1. 
Before testing our hypotheses, we verified that the inconsistent fluctuation we seeded 
as one of our manipulations actually increased risk assessments for cost of sales. For the 
participants who performed analytical procedures on the case that contained the inconsistent 


FIGURE 1 
Flow of Tasks for Experiment One 
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Document pre-task misstatement 
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TABLE 1 
Means (Standard Deviations) for Measured Variables in Experiment One 
Inconsistent No Inconsistent Condition 
Variable Fluctuation Fluctuation Means: 
Strategic assessment before PreMR 4.4 (1.3) 3.8 (1.3) 4.1 (1.3) 
analytical procedures PostMR 4.2 (1.5) 3.6 (1.3) 3.9 (1.4) 
SRA 4.1 (1.1) 3.7 (1.2) 3.9 (1.1) 
Exp 2.8 (1.0) 2.7 (1.1) 2.8 (1.1) 
n = 24 n = 24 
Strategic assessment after PreMR 4.5 (1.5) 3.8 (1.0) 4.1 (1.3) 
analytical procedures PostMR 5.2 (1.2) 3.7 (1.7) 4.4 (1.6) 
SRA 4.1 (1.1) 3.7 (1.3) 3.9 (1.2) 
Exp 3.2 (1.9) 2.8 (1.1) 3.0 (1.5) 
n = 20 n = 22 
Condition Means PreMR 4.4 (1.4) 3.8 (1.1) 
PostMR 4.6 (1.4) 3.7 (1.5) 
SRA 4.1 (1.1) 3.7 (1.2) 
Exp 3.0 (1.5) 2.8 (1.1) 


PreMR - pre-task misstatement risk assessment for cost of sales from 1 (low) to 7 (high); 
PostMR = post-task misstatement risk assessment for cost of sales from 1 (low) to 7 (high); 
SRA - strategic risk assessment from 1 (low) to 7 (high); and 
Exp = years of auditing experience. 


fluctuation, the average risk assessment for cost of sales was 4.7. However, for the partic- 
ipants who performed analytical procedures on the case with no inconsistent fluctuation, 
the average risk assessment for cost of sales was 3.7. The t-statistic for the difference 
between those means is 2.88, which is significant at the p « .01 level. It appears that, as 
intended, seeding the inconsistent fluctuation increased the level of misstatement risk that 
auditors associated with cost of sales. 


Hypothesis Tests 

Hypothesis 1 predicts that auditors who perform strategic assessment before analytical 
procedures will increase misstatement risk in the presence of an inconsistent fluctuation 
less than auditors who do not perform strategic assessment first. In other words, H1 predicts 
an ordinal interaction. The mean risk assessments for auditors who analyze the case with 
the inconsistent fluctuation but do not perform strategic assessment before analytical pro- 
cedures should be greater than the mean risk assessments for auditors in the other three 
conditions. 

Buckless and Ravenscroft (1990) explain that, when using experimental designs in- 
volving this type of ordinal interaction, traditional analysis of variance does not provide 
the most powerful test of significance of the expected relationship among cell means. There- 
fore, we used the contrast coding approach that they recommend to test H1, which involves 
using pre-assigned weights for calculating the sum of squares for main and interactive 
effects. Our analysis, which is presented in Panel A of Table 2, indicates that the adjusted 
mean cost of sales risk assessments (5.0) for the group that analyzed the case with an 
inconsistent fluctuation but did not perform strategic assessment before analytical proce- 
dures is significantly greater than the mean assessments of the other three groups (see Panel 
B of Table 2). This finding suggests that auditors who performed strategic assessment before 
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TABLE 2 
Summary for Planned Contrasts Used to Test the Influence of Strategic 
Assessment on Cost of Sales Risk Assessments 


Panel À: Analysis of Covariance with Contrast Coding 


Source of Variation SS df MS F-statistic p-value? 
Pre-task cost of sales risk 

assessment (covariate) 43.83 1 43.83 24.50 .0000 
Model contrast (for pattern 

of interaction)" 17.59 1 17.59 9.83 .0024 
Residual* 0.37 2 . 0.19 0.10 9019 
Error 152.09 85 1.79 


Panel B: Pattern of Interaction among Adjusted Cell Means 


7 
5.0 No Strategic Risk 
Assessment 
Post-task 
Misstatement Risk 
Assessment for 39 Strategic Risk 


Cost of Sales e ruere 7 Assessment 
4.0 





Inconsistent 
Fluctuation Fluctuation 


No Inconsistent 


a All reported p-values are two-tailed. 

> Contrast coefficients are 3 for the no strategic risk assessment-inconsistent fluctuation condition and —1 for the 
other three conditions. 

° The residual sum of squares represents the between-group variance unexplained by the model contrast used to 
test H1. An insignificant p-value indicates that the model contrast and covariate explain all significant between- 
group variance in the data. | 


analytical procedures reacted less strongly to the inconsistent fluctuation than auditors who 
did not perform strategic assessment first, supporting H1. 

Hypothesis 2 predicts that, when auditors perform strategic assessment before they 
perform analytical procedures on the case with an inconsistent fluctuation, their assessment 
Of strategic risk will bias their assessment of misstatement risk for the account with the 
inconsistent fluctuation. In other words, because of the halo from strategic assessment, 
misstatement risk assessments for cost of sales should be positively correlated with strategic 
risk assessments. 

On the otber hand, when auditors perform strategic assessment before analytical pro- 
cedures but do not encounter an inconsistent fluctuation, there should be no correlation 
between strategic risk assessments and misstatement risk assessments for cost of sales 
because auditors have no evidence that misstatement risk should be increased. When there 
is no evidence to interpret, there can be no potential for the halo effect to bias auditor 
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judgment about that evidence. Also, when auditors do not perform strategic assessment 
before analytical procedures, there can be no halo from strategic assessment and, therefore, 
no correlation between strategic risk assessments and misstatement risk assessments for 
cost of sales. In other words, evidence supporting H2 would demonstrate a positive cor- 
relation between strategic risk assessments and misstatement risk assessments for cost of 
sales when participants performed strategic assessment before they performed analytical 
procedures on the case with the inconsistent fluctuation, but no such correlation for the 
other three experimental conditions. 

To test H2, we calculated the change in misstatement risk assessments for cost of sales 
by subtracting pre-task assessments from post-task assessments, which allowed us to control 
for any between-subjects differences in misstatement risk expectations that existed before 
the task began. Next, we calculated Pearson correlations between strategic risk assessments 
and the change in misstatement risk assessments for cost of sales for participants in each 
of the four experimental conditions. Results presented in Table 3 reveal a significant (p 
< .01) positive correlation when participants performed strategic assessment before they 
performed analytical procedures on the case with the inconsistent fluctuation, but no sig- 
nificant correlation in the other three experimental conditions. These findings provide evi- 
dence that supports H2. 


Additional Analyses 

The auditors who participated in this study worked for a firm that requires them to 
perform strategic risk assessment before they analyze account-level misstatement risk. One 
explanation for our findings could be that participants who did not perform strategic risk 
assessment were more skeptical because they did not follow their normal routine. As a 
result, the unfamiliar task structure might have inspired a more rigorous analysis. We used 
data from the debriefing questionnaire to evaluate this possibility. 

After participants completed their risk assessments, they responded to two questions 
about the case materials that they had evaluated. They were asked to rate the similarity 
between the format used to present information in this exercise and the format used by 
their firm's audit support software on a scale from 1 (not similar) to 7 (very similar). 
Average ratings for participants who performed strategic assessment were 3.5 compared to 
3.6 for participants who did not perform strategic assessment. Participants were also asked 
to rate how well the information they examined during this exercise helped them to un- 
derstand the business processes their client uses to create customer value on a scale from 
1 (not well) to 7 (very well). Average ratings for participants who performed strategic 
assessment were 3.8 compared to 4.0 for participants who did not perform strategic as- 
sessment. t-tests indicate that performing strategic assessment had no significant influence 


TABLE 3 
Pearson Correlations between Strategic Risk and the Pre-Task to Post-Task Change in 
Cost of Sales Risk across Experimental Conditions 


Case with Case without 
Inconsistent Inconsistent 
Fluctuation Fluctuation 
Performed strategic assessment before analytical procedures 0.65 0.25 
(p = .00) (p = .22) 
Performed strategic assessment after analytical procedures 0.23 0.09 
(p = .32) (p = .65) 
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i 
on either of these ratings, which suggests that familiarity with the task structure did not 
influence the results. 

Another explanation for our findings is that auditors who performed strategic assess- 
ment were more fatigued when they performed analytical procedures and did not put forth 
as much| effort as auditors who were not required to perform strategic risk assessment first. 
Participants completed the experimental task in less than an hour, immediately after re- 
turning from a break. It is unlikely that experienced auditors who perform this type of 
analysis on a regular basis were particularly fatigued after analyzing one page of in- 
formation and the five key performance indicators provided for strategic assessment. We 
tested this alternative explanation by having auditors who did not perform strategic assess- 
ment before analytical procedures perform strategic assessment during phase three (see 
Figure 1). 

During strategic assessment, all auditors were required to document the rationale for 
their conclusions. There was no significant difference (p = .38) between the number of 
words used in the documentation provided by auditors who performed strategic assessment 
before ahalytical procedures (mean = 38 words; standard deviation = 28 words) and au- 
ditors who performed strategic risk assessment after analytical procedures (mean = 34 
words; standard deviation = 17 words). There also was no significant difference (p = .77) 
in average strategic risk assessments between these two groups. These findings indicate that 
fatigue did not affect our results. 


Discussion 

Our findings suggest that performing strategic assessment can bias auditor judgment 
about the risk associated with evidence that manifests in accounting details. In experiment 
one, (1)| auditors who performed strategic assessment were less likely to adjust their 
account-level risk assessments in the presence of an inconsistent fluctuation than auditors 
who did|not perform strategic assessment, and (2) holistic judgments about strategic risk 
biased aüditor judgment about inconsistent accounting details. Auditors who assessed stra- 
tegic risk at lower levels also assessed misstatement risk for the account with an inconsistent 
fluctuation at lower levels, even though strategic risks had no direct implications for in- 
consistent fluctuations in that account. These results suggest that a widely used auditing 
procedure, which is becoming institutionalized in practice, may impair auditor judgment. 

Becduse strategic assessment can enhance auditor judgment in many ways (Bell et al. 
2002), the question is not whether auditors should perform strategic assessment. Instead, 
the issuejis how to mitigate the undesirable effects of the halo that strategic assessment can 
create. We are reluctant to propose future research on the halo effect based on findings 
from a single experiment, and without learning more about how the halo effect influences 
auditor cognition. Therefore, we conducted a second experiment to determine how the halo 
effect influences account-level risk assessments. Experiment two also replicates evidence 
that the halo effect influences auditor judgment about the level of misstatement risk asso- 
ciated with inconsistent fluctuations and provides evidence about the external validity of 
our findings. 


Experiment Two 

In this experiment, participants assessed account-level misstatement risk over two con- 
secutive years for the same client's audit. Account balances for year one contained no 
inconsistent fluctuations. However, for year two, sales increased by 3.2 percent while cost 
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of sales increased by only 0.9 percent, which provided an inconsistent fluctuation similar 
to the seeded condition used in experiment one.! 

For both years, participants were instructed to assume that the engagement partner had 
conducted the strategic assessment and they were provided with a summary of his conclu- 
sions. All participants received the same strategic assessment summary for the first year, 
but we manipulated the strategic assessment summary for the second year to be either 
favorable or unfavorable.” For the first year, information provided to all participants indi- 
cated that (1) the client had changed its strategy during the year, (2) sales revenue and 
market share had not significantly changed, (3c) net income had remained relatively stable, 
and (4) the engagement partner had concluded it was still too early to develop any mean- 
ingful assessment about the viability of the new strategy. 

For the second year, participants assigned to the low strategic risk (favorable halo) 
condition received information that the engagement partner believed the new strategy may 
achieve the results that the client intended, that sales growth for the second year was 3.2 
percent while the average sales growth in the client's market was only 1.9 percent, that net 
income had increased by 1.8 percent, and that the client had increased its market share. 
Second-year information provided to participants assigned to the high strategic risk (unfa- 
vorable halo) condition indicated that the engagement partner believed the new strategy 
may not achieve the results that the client expected, that sales growth during the second 
year was only 3.2 percent while the average sales growth in the client's market was 4.5 
percent, and that although net income had increased by 1.8 percent, the client had lost 
market share. 


Procedure 

The experiment involved three phases. During phase one, participants were provided 
with information about (1) overall engagement risk, (2) business strategy (including infor- 
mation about strategic risk), (3) business process analyses, and (4) control risk assessments. 
This information was patterned after the documentation provided by the audit support soft- 
ware that participants use in the field. Next, they were provided with comparative account 
balances and key performance indicators for the first year and the previous year (including 
the amount and percent of change) and asked to assess misstatement risk for inventory, 
sales, cost of sales, and store expenses. Participants used a scale where O indicated very 
low risk and 100 indicated very high risk. After documenting their expectations, participants 
sealed phase one materials in an envelope and began phase two. 

During phase two, participants were told to assume that they had returned to audit the 
same client for the following year, that the audit for the previous year had gone smoothly, 
there had been no proposed adjusting entries, and the client had received an unqualified 
opinion. They were provided with information about strategic risk (either high or low). 


An expert panel validated our inconsistent fluctuation manipulation. We asked audit partners from four of the 
former Big 5 firms (minimum experience of eight years as an audit partner) to complete the case exercise that 
included the favorable strategic risk assessment. All four increased misstatement risk for cost of sales during 
the second year (two by 15 and two by 10). The average increase for cost of sales was larger than the increases 
for the other three accounts (average risk increases from the first year to the second were 1.6 for sales, 8.8 for 
store expenses, 10.0 for inventory, and 12.5 for cost of sales). 

? We used this approach to stabilize between-subjects strategic risk assessments. Even when provided with the 
same information for strategic assessment, participants in the first experiment who performed strategic assess- 
ment prior to analytical procedures assessed strategic risk from 1 to 6 (on a scale from one to seven), resulting 
in with a standard deviation of 1.1. 
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Materials indicated that there were no significant changes in business processes or man- 
agement personnel, and that unit sales prices, sales mix, and product costs remained stable. 
Case materials also indicated that engagement risk had increased from 25 to 35 (on a scale 
from 0 to 100) because the client was currently engaged in merger negotiations and that 
control risk had increased from 20 to 25 (on a scale from 0 to 100) because the client had 
implemented a significant upgrade to its supply chain management software. We included 
these conditions to increase participants' focus on risk factors during analytical procedures. 

After reading information about the second year, participants indicated whether they 
expected balances for inventory, sales, cost of sales, and store expenses to decrease, not 
change, or increase, and documented their expectations on a scale from 1 (decrease signif- 
icantly) to 7 (increase significantly). McDaniel and Kinney (1995) used this procedure to 
increase auditor attention to fluctuations 1n account balances during analytical procedures. 
We included the task to (1) increase the likelihood that participants would notice the in- 
consistent fluctuation and (2) provide metrics for evaluating whether strategic risk influences 
auditor expectations about changes in account balances. After documenting their expecta- 
tions, participants were provided with second-year balances for the metrics they analyzed 
and asked to provide misstatement risk assessments for inventory, sales, cost of sales, and 
store expenses using a scale from 0 to 100. Next, for each of the four accounts, participants 
were asked to indicate whether they expected the amount of time spent gathering and 
evaluating evidence to substantiate the account balance to decrease, not change, or increase 
compared to year one. If they expected the amount of time to change, then participants 
were also asked to indicate the percent of increase or decrease in audit effort. 

During phase three participants answered debriefing questions, completed a surprise 
recognition task, and were given an opportunity to provide their email address if they 
wanted a summary of the results. The surprise recognition task provided data for differ- 
entiating levels of attention (a proxy for cognitive effort) across the experimental conditions 
(Libby and Trotman 1993). In multiple-choice format, participants were asked to indicate 
the change in inventory, sales, cost of sales, and store expenses from the first year to the 
second year. They were provided with the same five answer choices for each question, four 
of which represented the actual fluctuations in the accounts they had evaluated (inventory 
was 1.8 percent, sales was 3.2 percent, cost of sales was 0.9 percent, store expenses was 
2.7 percent). The fifth choice was 3.0 percent. 


Results 

A total of 48 auditors participated in the second experiment. Participants took about 
25 minutes to complete the exercise and all finished within 40 minutes. Descriptive statistics 
are presented in Table 4. 

Before analyzing our findings, we checked our favorable versus unfavorable halo ma- 
nipulation using our auditors' rating of strategic risk. In the debriefing questionnaire, par- 
ticipants were asked to provide their judgment that the client's business strategy would 
succeed on a scale from 1 (not likely) to 7 (very likely). Mean success ratings for partic- 
ipants in the unfavorable halo condition were 3.0, while mean success ratings for partici- 
pants in the favorable halo condition were 4.4 (t = 4.13, p < .01). It appears that our halo 
manipulation worked as intended. 


? We verified that participants' account-level misstatement risk assessments reflected their expectations about the 
audit effort needed to substantiate the cost of sales account balance, proxied by time budgeted for auditing 
procedures. The Spearman correlation between change in risk assessment and anticipated audit effort for cost 
of sales during year two is 0.28 (p = .05). 
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TABLE 4 
Means (Standard Deviations) for Measured Variables in Experiment Two 
Favorable Halo Unfavorable Halo 
Variable (n = 25) (n = 23) Full Sample 
AMR 1.0 (17.1) 13.3 (13.7) 6.9 (16.6) 
AAE 14.4 (13.8) 16.3 (10.9) 15.3 (12.3) 
Exp 2.4 (0.8) 2.8 (1.0) 2.6 (0.9) 


AMR = change in misstatement risk assessment for cost of sales between years (year two minus year one) 
measured on a scale from 0 (low) to 100 (high); 
AAE = percent change in anticipated audit effort for cost of sales (increase or decrease in budgeted hours for 
substantive tests) from year one to year two; and 
Exp = years of auditing experience. 


Our second hypothesis predicts that auditors who believe strategic risk is low (favorable 
halo) will rate account-level misstatement risk for accounts with inconsistent fluctuations 
at lower levels than auditors who believe that strategic risk is high (unfavorable halo). We 
calculated the amount by which cost of sales risk (rated on a scale from 0 to 100) changed 
from year one to year two. As shown in Table 4, the average within-subjects increase in 
cost of sales risk assessments for auditors in the favorable halo condition was 1.0 compared 
with 13.3 for auditors in the unfavorable halo condition (t = 2.73; p < .01). Experiment 
two replicates support for our second hypothesis by providing evidence that the favorable 
versus unfavorable nature of strategic risk assessments can bias misstatement risk assess- 
ments for accounts with unexpected fluctuations. 


Additional Analyses 

Our research hypotheses predict that, when auditors perform strategic assessment, they 
base diagnostic judgments during analytical procedures more on strategic risk assessments 
and less on evidence provided by fluctuations in accounts. These hypotheses predict 
that the halo associated with strategic assessment diminishes the diagnostic relevance of 
account-level evidence and, as a result, auditors are more tolerant of inconsistent fluctua- 
tions. However, the effects predicted by our research hypotheses could also be explained 
by two other conditions, which we examine to provide a more complete test of halo theory. 

First, halo theory predicts that holistic evaluative judgments decrease the extent to 
which detailed performance measures influence performance evaluation, but do not decrease 
rater attention to detailed performance measures (Lance et al. 1994). However, it is possible 
that auditors who rely on the evaluative judgments developed during strategic assessment 
may devote less attention to analyzing accounting details. If so, then they may overlook 
inconsistent fluctuations entirely rather than, as predicted by halo theory, attend to them 
but put little weight on them. We tested this alternative explanation using participants’ 
ability to remember evidence that they examined, which served as a proxy for their level 
of attention (Birnberg and Shields 1984). 

During the surprise recognition task administered in phase thee, participants were asked 
to identify the percent change in accounts they analyzed during analytical procedures. We 
calculated Chi-square statistics (with one degree of freedom) for the difference between 
participants who remembered correctly in the favorable and unfavorable halo conditions. 
Of the 48 participants across both conditions, 73 percent correctly identified the change in 
sales (Chi-square = 1.32; p = 0.24), 48 percent correctly identified the change in cost of 
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sales (Chi-square = 0.00; p = 0.99), 52 percent correctly identified the change in inventory 
(Chi-square = 1.31; p = 0.25), and 46 percent correctly identified the change in store 
expenses (Chi-square — 0.79; p — 0.37). These findings suggest that our halo manipulation 
did not influence the amount of attention that participants devoted to analyzing fluctuations 
in accounts, which is consistent with halo theory. 

A second alternative to halo theory is that auditors who develop favorable evaluative 
judgments during strategic assessment develop expectations about changes in account bal- 
ances that differ from auditors who do not. During analytical procedures, the primary 
diagnostic for determining inconsistent fluctuations is the difference between the account 
balance that the auditor expects and the account balance that the auditor observes (Koonce 
1993). If the fluctuations that auditors expect are closer to fluctuations that they actually 
observe, then the likelihood that a fluctuation will be construed as inconsistent should 
diminish. 

To evaluate this alternative explanation, we used documentation that participants pro- 
vided before they performed analytical procedures to test whether performing strategic 
assessment influenced participants’ expectations about changes in accounts. On average, 
participants in the favorable halo condition rated their expectations about the change in cost 
of sales at 4.5 and participants in the unfavorable halo condition rated their expectations at 
4.6 (t = 0.44; p = 0.66). These findings suggest that the halo from strategic assessment 
had no influence on auditor expectations about the size of interperiod fluctuations in ac- 
counts, and again contribute positively to the applicability of halo theory. 

These findings provide insight about the cognitive mechanism through which a halo 
effect biases auditor judgment about misstatement risk. It appears that, consistent with 
halo theory, holistic judgment about strategic risk biases account-level risk assessments by 
diminishing the diagnostic value of evidence from accounting details. Because auditors in 
both the favorable and unfavorable halo conditions analyzed changes in accounts with 
similar levels of effort and against similar expectations about the size of interperiod fluc- 

“tuations, we find no evidence that the association between strategic risk assessments and 
account-level risk assessments can be attributed to differences in auditor effort or attention 
to accounting details or auditor expectations about interperiod fluctuations in account 
balances. 


Discussion 

Results from experiment two provide additional evidence in support of halo theory. 
Analyses confirm H2, this time using an inherited strategic assessment risk from the en- 
gagement partner. Auditors who received lower (higher) evaluations of strategic risk rated 
account-level risk at lower (higher) levels. Also, consistent with halo theory, strategic risk 
assessments apparently influence auditor judgment about the risk associated with changes 
in accounts by altering their tolerance for unexpected fluctuations. 


IV. SUMMARY 

This study used halo theory to examine the effects that performing strategic assessment 
have on auditors' analytical procedures judgments about the misstatement risk associated 
with inconsistent fluctuations. Halo theory supports propositions that auditors' developing 
or inheriting high-level performance-related judgments (strategic risk assessments) prior to 
evaluating more detailed performance measures (changes in account balances) will reduce 
their use of the diagnostic information contained in the more detailed measures. Our results 
suggest that account-level risk assessments were not sensitive to inconsistent fluctuations 
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in account balances when auditors performed a strategic assessment before they performed 
analytical procedures. Our results also provide evidence of a positive relationship between 
strategic risk assessments and account-level risk assessments for accounts containing in- 
consistent fluctuations. These findings, if substantiated, indicate that auditors may under- 
estimate the risk of financial misstatement when they assess strategic risks at lower levels 
based on the viability of their clients' business models. 

These results must be interpreted with care. Although the auditors who participated in 
this study were provided with an opportunity to develop comprehensive evaluations, they 
did not perform strategic assessment with the degree of rigor that would be applied in the 
field. Another significant difference between audit practice and our experimental setting is 
the level of expertise that was brought to bear on the risk assessment process. In this study, 
senior-level auditors performed analyses and made the type of decisions they are responsible 
for in the field. However, in practice, their conclusions are scrutinized by managers and 
partners who are more likely to recognize patterns of account balances that represent in- 
consistent fluctuations (Bonner and Lewis 1990). 

Both audit practice and the audit judgment literature could benefit from research that 
examines how alternative task structures influence the interaction between strategic risk 
assessment and analytical procedures. For example, research has shown that changing the 
way information is organized and presented during diagnostic auditing tasks can alter judg- 
ment (Ricchiute 1992) and help auditors recognize risk factors (O'Donnell and Schultz 
2003). Altering task structures to direct auditor attention toward specific information can 
increase the extent to which that information influences audit judgment tasks (Knapp and 
Knapp 2001). Our results support the need for methods designed to increase the salience 
of evidence that manifests in detailed accounting information. Given the increasingly wide- 
spread adoption of the business risk approach, we believe that research on the business risk 
approach in general and strategic assessment in particular could help audit practitioners 
develop and use information about strategic risks more effectively. 
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ABSTRACT: This paper examines the conditions under which the market responds to 
disclosures of significant increases in short selling, and whether proxies for earnings 
expectations and alternative information sources help explain this response. Our sam- 
ple is based on firms that experience abnormal short interest increases ("short spikes") 
during 1989-1998. We find that the mean abnormal return around short spike an- 
nouncements is significantly more negative for firms with low analyst following, con- 
sistent with short sellers providing perceived value when there are limited alternative 
sources of guidance available. For firms with high analyst following we find the market 
response is dependent on earnings levels, consistent with investors viewing a short 
interest increase as providing information about the sustainability of earnings. Addi- 
tional analyses reveal that these inferences are not affected by measures of firms' 
earnings quality or by the relative size of the short spike. We infer from our analyses 
that the information content of short interest disclosures is conditional on both the 
firms' existing information environment and expectations of future performance as con- 
veyed by prior earnings. This inference is consistent with short sellers' role as infor- 
mation intermediaries covering the lower tail of earnings expectations. 


Keywords: short selling; financial analysts; financial analysis. 


Data Availability: A// data are available from public sources. 


I. INTRODUCTION 
inancial analysts play a critical role in financial markets by interpreting, processing, 
bs forecasting accounting information. Their tendency to provide earnings forecasts 
only when they have positive expectations, however, implies that the distribution of 
observed earnings expectations has been censored at the lower tail; analyst guidance on 
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firms with negative prospects is notably limited (McNichols and O'Brien 1997). This paper 
investigates the extent to which short sellers are complementary information intermediaries 
who help fill this void through their ex post observable trades, in contrast to sell-side 
analysts issuing forecasts, recommendations, and research reports. We specifically examine 
the conditions under which the market responds to disclosures of significant increases in 
short selling, and whether alternative information sources and proxies for earnings expec- 
tations help explain this response. 

Short sellers take positions to benefit from anticipated stock price declines. The disclo- 
sure of an unexpected short position, therefore, is a proxy for the information-processing 
and forecasting activities undertaken by the short seller. This perspective is based on short 
sellers putting their capital at risk, the significant information search activities that typify 
short selling (Staley 1997), and the costs short sellers bear beyond those associated with 
conventional long positions (Diamond and Verrecchia 1987). Recent research documents 
that high levels of short interest are associated with negative future returns (Asquith and 
Meulbroek 1996) and that firms with weak fundamentals are associated with high levels of 
short interest (Dechow et al. 2001). In contrast, however, other evidence is inconclusive 
regarding the informativeness of new short positions and, in fact, suggests investors ignore 
the negative information embedded in short sales (e.g., Senchack and Starks 1993). Taken 
together these findings leave open the questions of how and when investors respond to the 
information conveyed by new short positions. Our study addresses these questions by eval- 
uating the response to short-selling signals as dependent on both the firm's existing infor- 
mation environment and its observable fundamentals. 

Our sample is based on 2,304 instances from 1989 through 1998 in which NYSE-listed 
firms experienced abnormal increases in short interest (ie. a "short spike"), not likely 
related to positions designed to hedge anticipated interest rate changes or regulatory out- 
comes. Descriptive evidence indicates that, relative to the NYSE population, firms experi- 
encing a short spike tend to be smaller, with higher earnings prior to the announcement of 
the short spike. The mean abnormal return around the short spike announcements is negative 
but modest, consistent with Senchack and Starks (1993) in an earlier study period. From 
the perspective that the short seller serves as an information intermediary for other investors, 
a short spike is expected to be a negative information event, analogous to a “sell” rec- 
ommendation supported by an observable investment by the short seller. The small negative 
average abnormal return is of particular interest as it suggests that short spikes either have 
no information content, or that investors react conditionally to their disclosure. 

In our primary tests we investigate specific firm characteristics that we posit will help 
describe the response to short spikes. McNichols and O'Brien (1997) document that analyst 
coverage declines when analysts have low expectations, while Ayers and Freeman (2003) 
find that stock prices incorporate information about future earnings more slowly for firms 
with lighter analyst following. One implication of these studies is that alternate sources of 
information take on increasing importance as analyst coverage declines. We examine 
whether short sellers serve a more meaningful role as information intermediaries for firms 
with limited analyst following and, accordingly, whether the informativeness of short in- 
terest is higher for these firms. We also examine whether the strength of the short-selling 
signal is increasing in the level of firms' reported earnings given that earnings is arguably 
the most important contemporaneous performance metric associated with the market's ex- 
pectation of future returns. Additional controls include proxies for weak accounting fun- 
damentals (Lev and Thiagarajan 1993; Abarbanell and Bushee 1997), price bubbles (Staley 
1997; Asensio 2001), and the expected costs of short selling (Senchack and Starks 1993; 
Desai et al. 2002; Diamond and Verrecchia 1987). 
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Our results indicate a significantly more negative market response to short spikes for 
firms covered by no more than one analyst, and for these firms only the presence of a 
significant price run-up two and three months before the short spike (our proxy for a stock 
price bubble) is consistently associated with the announcement response. In contrast, for 
firms with higher analyst following we find the market response more dependent on the 
level of earnings. Specifically, returns are negatively related to earnings from the quarter 
before the short spike (scaled by price), consistent with investors viewing the new short 
position as providing information regarding the sustainability of those firms' earnings. Sub- 
sequent analyses indicate that our findings are not driven by either the quality of firms' 
earnings or the materiality of the short position (Richardson 2003). Specifically, we partition 
firms’ earnings into their accrual and cash flow components and find each equivalently 
explains the market's response to a short spike, but only for firms with higher analyst 
following. We observe no relation between abnormal announcement returns and earnings, 
cash flows, or accruals for firms with low analyst following. Confining the sample to only 
those firms with high levels of short interest reinforces our conclusions. The explanatory 
power of our models improves and we find the market response is even more negative for 
firms with low analyst following and high levels of short interest. 

Our final test examines whether these same factors, as well as the announcement period 
response, describe short seller profitability. Prior research has documented that average 
returns subsequent to increases in short interest are negative (i.e., the short position is 
profitable to the short seller). For our sample of short spikes we also find evidence that 
short selling is profitable, with mean cumulative returns from the announcement date to the 
date the position closed consistently negative. We find that the initial market response to 
the short spike is related to the cumulative holding period return to short sellers but, in 
contrast, short seller profitability does not unconditionally vary across securities with low 
and high analyst coverage. However, when analyst coverage is high, the level of earnings 
and earnings changes is associated with short seller returns, providing some evidence that 
short sellers are able to identify firms with unsustainable earnings even when those firms 
are followed by analysts. 

Taken as a whole, we infer that the information content of short interest disclosures is 
conditional on firms' information environment, consistent with investors viewing short 
spikes as informative signals. Beyond extending prior research that has had mixed success 
at documenting such effects, the important contextual feature of our analyses is that the 
market response is conditional on the information environment of the firm sold short, cor- 
roborating prior research that finds firms more heavily followed by analysts are priced on 
a more timely basis (Ayers and Freeman 2003; Brennan et al. 1993). We conclude that 
short sellers serve as important information intermediaries, with their perceived value high- 
est when there are limited alternative sources of guidance. 

The rest of the paper is organized as follows. In Section IL, we discuss the institutional 
background of short selling and the primary hypotheses. The sample and research design 
are described in Section HI. Results and diagnostics are reported in Sections IV and V. 
Section VI provides a summary. 


II. BACKGROUND AND HYPOTHESES 
Short Selling Overview 
Rule 3b-3 of the Securities Exchange Act of 1934 defines a short sale as “any sale of 
a security which the seller does not own or any sale which is consummated by the delivery 
of a security borrowed by, or for the account of, the seller." Securities sold short are first 
borrowed, typically from a broker-dealer or an institutional investor, with the position later 
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closed by returning the security to the lender after repurchase on the open market.! The 
expected benefits of short selling depend on the reason for selling the securities short. In 
general, however, short sellers expect to profit from a future price decline or to hedge the 
risk of a long position in the same or a related security. 

Short sellers incur significant costs. These costs are beyond those associated with con- 
ventional long positions and help define why short sellers are commonly perceived to be 
informed and sophisticated investors (Dechow et al. 2001).^ The first cost borne by short 
sellers relates to the risk of the short sale itself. Because the short sale precedes a purchase, 
the purchase price is not fixed and there exists a theoretically unlimited downside loss. The 
timing of the purchase and sale also serve to constrain the maximum available profit to 
the original sales price of the stock. A set of trading constraints arise from the regulatory 
restrictions unique to short selling? As examples, the SEC (1999) and the NYSE (1997) 
prohibit short selling except on a plus tick or a zero plus tick, limiting potential returns in 
a falling market (SEC Rule 10a-1 and NYSE Rule 440B). The Federal Reserve Board's 
Regulation T mandates that short sellers retain 1.5 times the current market value of most 
securities sold short on margin until the shorted securities are replaced in the account from 
which they were borrowed.^ The short seller does not have access to the proceeds of the 
short sale to offset these margin requirements, and only a small fraction of the return on 
the margin collateral is earned? The availability of shares to short is another risk for the 
short seller. Securities that are scarcer in the equity-lending market (e.g., typically those 
with lower market capitalization or those with lower share turnover) are more expensive to 
borrow (Reed 2001). Scarce securities also expose the short seller to the risk of being 
caught in a “short squeeze" if a lender demands the securities back as prices rise and a 
sufficient number of shares are not available to cover the short position. 

Short traders take their positions for a variety of reasons, several of which are for 
hedging purposes and unrelated to more conventional shorts based on firm-specific infor- 
mation (Dechow et al. 2001; SEC 1999; Senchack and Starks 1993). The prevalence of 
hedging strategies increased dramatically during the 1990s.° As examples, one form of this 
strategy is “‘pairs trading," a short position to hedge the risk of a long position taken in a 
different (but related) firm. It is also common for some traders to purchase shares of 


1 D'Avolio (2002) and Reed (2001) describe the equity lending market in further detail. The former, in particular, 
provides a comprehensive empirical analysis of the market for borrowing stock. 

? The constraints on short sellers represent the cumulative risks, costs, and restrictions unique to this type of 
trading. See Jones and Lamont (2002), among others, for a more thorough description of short selling constraints. 

* For over 60 years the SEC, the exchanges, and the Federal Reserve Board have rezulated short selling. The 
justiticatiori for these regulations is that short selling may be used to manipulate stock prices. These fears date 
back at least to the 1929 stock market crash and the market's sustained inability to recover from the crash amid 
allegations of “bear raids," in which securities were allegedly sold short to drive down price by creating an 
imbalance of sell orders in the market (see SEC 1999). 

^ The NYSE also imposes a 30 percent margin maintenance requirement on short sellers, but typically the brokers’ 
margin requirements (which vary among brokerage firms) are more stringent than the exchange requirements. 

> This earned return is called a “rebate rate." The rebate rate depends upon the market interest rate and supply 
and demand conditions for the borrowed securities. The return on the margin collateral after payment of the 
rebate is split between the beneficial owner of the securities (the client) and the lender (the broker). Reed (2001) 
quotes Bargerhuff & Associates in their “Securities Lending Analytics" for the 2nd quarter of 2000 as asserting 
that a 75/25 percent client/lender fee split is typical according to industry statistics, making equity lending a 
very profitable business in which a securities brokerage can engage. Fabozzi (1997) and Reed (2001) describe 
the equity lending market in further detail. 

$ The hedge fund industry has experienced significant growth in both the number of hedge funds and the amount 
of assets under management, with current estimates of 6,000 to 7,000 U.S. hedge funcs managing $600 to $650 
billion in assets (SEC 2003). To put this in perspective, the Commission estimated that in 1992, based on media 
reports, there were approximately 400 hedge funds in the U.S. In the coming decade hedge fund assets are 
expected to exceed $1 trillion. 
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a merger target while selling short the bidder's shares. Alternatively, some traders take short 
positions in a takeover target when they believe it is unlikely that the firm will be acquired. 
Finally, short positions can be hedges against options exposures, commodity price risks, 
interest rate sensitivity, and/or expected regulatory changes.' 


Analyst Coverage and Investor Response to Short Selling 


Despite imposing regulatory constraints on short-selling activity, the SEC notes that 
short sellers are information intermediaries who contribute to market efficiency because 
their search and processing activities inform the capital market of potential overvaluation : 
(SEC 1999). In the absence of short selling it is widely accepted that securities can be 
overvalued because all negative expectations are not impounded in price. A number of 
studies support this conclusion. Miller (1977) shows that when constraints on short selling 
exist, the marginal investor will be an optimist. Diamond and Verrecchia (1987) formally 
model how short sale constraints impede private, negative information flow, and thus se- 
curities for which short selling 1s costly will be overvalued. Jones and Lamont (2002) find 
evidence that stocks that are expensive to short generate low subsequent returns, consistent 
with the hypothesis of overvaluation. 

The constraints on short selling serve not only to reinforce the notion that short sellers 
are sophisticated investors, but also that their trades should help improve security prices 
and that revelations of their trading activity should be informative to other market partici- 
pants. Financial analysts, as a more conventional group of information intermediaries, would 
be expected to limit security mispricing if they engaged in complete, accurate, and unbiased 
forecasting. McNichols and O'Brien (1997), however, document analysts' tendency to pro- 
vide earnings forecasts and recommendations much more frequently when they have pos- 
itive, rather than negative, expectations. As a consequence, the observable distribution of 
analyst earnings expectations is biased upward, and analyst guidance is limited for some 
firms. 

The level of analyst coverage has direct implications for how investors use announce- 
ments of short sellers' trading activity. The signal should be strongest for firms with limited 
analyst following (1) because the short spike confirms the reason for the absence of analyst 
coverage, and (2) because there are few competing sources of information available to the 
market. That is, revelations of short sales resolve some uncertainty regarding analysts’ 
undisclosed expectations. In addition, prices of firms followed by analysts tend to reflect 
information earlier than "neglected" firms due to analysts' search activities (Ayers and 
Freeman 2003), and the informativeness of the short spike should be at its highest when 
such search activities have not occurred. More formally, we propose and test the following 
hypothesis (stated in alternative form): 


H1: The market response to spikes in short interest is more negative for firms with 
limited analyst following. 


In addition to considering analyst coverage and its relation to the market response to 
spikes in short interest, we also consider how existing expectations influence that response. 
Short sellers take non-hedging positions because firm-specific information suggests to them 


? The tendency for noninformation-based short selling to increase over time is not universal. For instance, the 
IRS has tried to restrict certain tax-based incentives for short selling. Thus, certain strategies such as dividend 
capture strategies or "selling against the box” were eliminated in many circumstances by the Taxpayer Relief 
Act of 1997 (see CCH 19972, 1997b). 
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that the firm is overvalued. Staley (1997, 4—9) considers information-based short positions 
to include those based on predictions of future stock price declines due to (1) accounting 
manipulation (e.g., overstated earnings), (2) speculative price "bubbles" (e.g., high prices 
relative to fundamentals as alleged for Internet stocks in early 2000), and/or (3) increased 
likelihood of changes in the firm's external environment (e.g., firms selling "fad" products 
expected to experience a decline in demand and profits). She further asserts that information 
used by short sellers is already in the public domain, especially in various SEC filings. 

Recent research lends empirical validity to these claims. In a survey of nine large 
hedge funds, Dechow et al. (2001) document that hedge fund managers short securities 
based on the belief that the relation between accounting fundamentals and price lead to 
temporary mispricing. In their empirical tests Dechow et al. (2001) examine whether certain 
accounting-based fundamentals help explain the observed level of short interest. They find 
that short interest levels coincide with low fundamental-to-price ratios, with short sellers 
later covering their positions as these ratios revert to higher levels. Not all firms with weak 
fundamentals, however, are reasonable candidates for a short sale. Richardson (2003) uses 
high accruals as a proxy for low-quality earnings, and finds that short sellers do not appear 
to target firms with low earnings quality. His findings are consistent with short sellers 
potentially avoiding stocks that are costly to short, as high-accrual firms tend to be those 
that are smaller and less liquid. 

These studies reflect a widely held notion that short sellers have expectations of weak 
accounting fundamentals, and in our examination of the determinants of the market response 
to short spikes we formally consider this effect. Because earnings is the most important 
accounting fundamental associated with expectations of firm performance and returns, the 
level of firms' earnings should condition how investors view a new short position. Specif- 
ically, we expect the relation between prior earnings (e.g., earnings before the short position 
is taken) and investors' response to short spike disclosures to be inversely related, because 
to the extent short interest provides a signal about future prospects, the disclosure would 
challenge the firm's ability to sustain those earnings. We test the following hypothesis 
(stated in alternative form): 


H2: The market response to spikes in short interest is more negative for firms with 
higher prior earnings. 


HI RESEARCH DESIGN 

Sample 

Our sample is based on a comprehensive short interest database provided by the New 
York Stock Exchange (NYSE). The database includes monthly short interest levels on all 
NYSE common stocks for the 144 months beginning January 1988 and ending December 
1999, NYSE members compile the data and report to the exchange by the 15th of each 
month; the NYSE subsequently discloses the short interest to the public within a week 
thereafter. Our objective in this paper is to examine the informativeness of these short- 
selling disclosures. For many firms, however, high levels of short interest or volatility in 
the level of short interest are not uncommon. The assumption that the disclosure of levels 
or changes in short interest is unexpected and, therefore, would be informative for all firms, 
is problematic. We use an approach that identifies a sample of abnormally large changes 
in short interest, to increase statistical power through examination of what is likely viewed 
by investors as a new and unexpected information-based short position for a sample firm 
(i.e., a “short spike"). In our estimation of short spikes we control for both the historical 
firm-specific level of short interest changes and contemporaneous market-wide movements 
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in short selling, to allow firms to have short interest changes that are high relative to their 
peers but otherwise normal for that firm. To the extent that changes in firms’ short interest 
are systematically influenced by either of these factors the power of our empirical tests 
would otherwise be weakened.’ 

To estimate a short spike we use a standard market model approach based on firms’ 
observable changes in short interest. Specifically, for each firm we compute the time series 
of short interest (ST) as the number of shares shorted in month z divided by the number of 
common shares outstanding. We then difference this series to calculate the change in short 
interest for firm i in month ¢ (ASI), and regress this change against the contemporaneous 
average monthly short interest change for NYSE common stocks in month f. The residuals 
from these models serve as our proxies for abnormal changes in short interest (AAS/). The 
models we estimate by firm are: 


ASI, = Yo ^4 ASL,, + €; (1) 
where: 
£, = AASI; (2) 


We standardize the abnormal short interest change in month t (defined as ASAST) by 
dividing AASI by its variance.’ Finally, to be sure the sample contains only discrete jumps 
in short interest rather than mere continuations of prior increases we identify all firm-month 
observations meeting two additional criteria: (1) ASASI exceeds 2.0 in month t but is less 
than 1.2 in month :— 1 (i.e., the initial spike); and (2) within the prior 12 months the short 
Spike is not preceded by another that had not yet reverted back to its pre-spike short interest 
level.’° For this second criterion we define a spike in month t as having reverted if the 
cumulative decline in short interest since the short spike is at least 75 percent of the initial 
increase in short interest during the short spike month. 

We impose a number of other restrictions to reach a final sample. First, to ensure a 
more homogeneous sample for our analyses, we exclude from the database any observation 
(1) not included on both the CRSP and Compustat databases, (2) for a firm not domiciled 
in the U.S., and (3) with a book-to-market ratio for given fiscal year in the top or bottom 
] percent of the population distribution of book-to-market ratios. Foreign-based firms are 


As an example, CompUSA carries an average short interest of 14.83 percent of common shares outstanding 
over all available years spanning 1993-1998. During these six years, monthly changes in short interest range 
from —6.90 percent to 5.97 percent. Given this underlying volatility, we view the absolute changes in short 
interest for this firm, although substantial, likely to be expected by the market. Because Equations (1) and (2) 
below consider this underlying volatility, this firm does not enter our sample. 

The mean of the firm-specific estimated intercepts for Equation (1) are zero, and 59 percent of the intercept 
estimates are positive. The mean (median) of the estimated slope coefficients is .68 (.35), and 68 percent of the 
estimates are positive. The average explanatory power of the model is limited, with a mean (median) adjusted 
R? of .02 (.008), although the firm-specific adjusted R* values are above .03 in the upper quartile of the 
distribution, suggesting that market-wide changes in the level of short interest are associated with at least some 
firms' short interest changes. 

10 To assess the sensitivity of our results to this definition of a short spike, we evaluated several alternate schemes 
based on the magnitude of the change in short interest during a single month preceded by 12 months of low or 
no short interest changes. We used increments of .5 percent of outstanding shares shorted, starting at 1.5 percent 
and continuing to 4 percent. In each case, we computed the overlap as the percentage of the alternate sample 
that was also included in the sample we use in our primary tests. The overlaps ranged from 74 percent to 92 
percent, suggesting that our designation of a short spike includes most short interest events identified by the 
alternate sample selection rules. In nearly all cases that did not overlap, a high residual variance from Equation 
(1) was the cause. 
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excluded to avoid confounds associated with potential economic or geographic hedges 
employed by short sellers, for which we cannot control. Excluding firms with extreme book- 
to-market ratios potentially removes observations with little or no ex ante expected relation 
between price and accounting fundamentals, a primary focus of our tests.!! Second, all 
observations occurring either in calendar 1988 or calendar 1999 are excluded, yielding 
2,060 firms and 3,572 short spikes. The year 1988 is excluded because the lack of 1987 
data makes it impossible to identify whether the 1988 spike is a continuation of 1987 trading 
decisions. Observations from calendar 1999 are deleted since lack of data for the year 2000 
makes it impossible to identify the final outcome for many 1999 short spikes. Third, we 
exclude 97 firms with less than 20 monthly short interest observations (out of the 144 
possible) and 165 short spikes occurring in the month of a stock split. Finally, to eliminate 
unnecessary complexities involving accounting differences across certain industries, we 
exclude 379 financial services firms (SIC codes 60—67) and 193 regulated firms (SIC codes 
48—49). After these restrictions our primary sample consists of 2,304 short interest spikes 
associated with 1,333 firms. The effect of each sampling criteria is summarized in Table 1. 

Table 2 summarizes various aspects of the frequency of short spikes. Panel A shows 
that over half of the sample firms have only one short spike and only 251 firms have more 


TABLE 1 
Sample Selection Criteria for Short Interest Spike Events during the Years 1989 through 1998 


# Positive 


# Firms Spike Events 
Short Interest Spikes for US NYSE Common Stocks 
(1/1/89—12/31/98) 2,060 3,572 
Less: 
Firms without at least 20 Observations (97) (109) 
1,963 3,463 
Spikes in Split Month (58) (165) 
| i 1,905 3,298 
Financial Firms (379) (613) 
1,526 2,685 
Regulated Firms (193) (381) 
Primary Sample of Positive Spike Events 1,333 2,304. 
Less: Firms without sufficient Compustat and CRSP data (331) (627) 
Final Sample for Stock Price Tests 1,002 1,677 


Table presents the number of firms and number of positive short spikes during the years 1989 through 1998. The 
sample excludes firm-year observations in the top and bottom 1 percent of the CRSP/Compustat/NYSE 
population distribution of book/market ratios. Financial institutions, insurance companies, and real estate trusts, 
comprising SIC codes 60-64 and 67, were eliminated from the sample. Regulated telecommunications firms and 
utilities were also eliminated from the sample (SIC codes 48 and 49). 


H That is, we exclude from the population of all CRSP/Compustat/NYSE firm-year observations from 1989 
through 1998 the top and bottom 1 percent of book-to-market ratios, which includes those firms with the most 
negative book values and those firms with the largest book value in excess of market value. Relative to the 2 
percent of the population that we excluded, 18 short spikes (or .5 of 1 percent of the sample) were also excluded 
by this outlier rule. The 18 sample observations are quite diverse, including firms with negative book values as 
well as firms with high book value relative to market value, low analyst following as well as high analyst 
following, and large positive as well as large negative AR, +5- 
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Frequency Characteristics of Short Spike Observations 


TABLE 2 


Panel A: Frequency of Firms by Positive Short Spike 


Number of Positive Spikes 


QN UA +. L 2 — 


Total 


Number of Firms 


Panel B: Frequency of Positive Short Interest Spikes by Calendar Year and Month 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 
Total 


By Calendar Month 


154 (7%) 
202 (9%) 
177 (8%) 
221 (1096) 
180 (896) 
169 (7%) 
227 (10%) 
199 (9%) 
173 (7.5%) 
196 (8.5%) 
216 (9%) 
190 (8%) 
2,304 (100%) 


1989 
1990 
199] 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
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Number of Spikes 


By Calendar Year 


2,304 (100%) 


Panel C: Monthly Levels and Changes of Percent of Outstanding Shares Shorted 





Month n Mean Min. 25% 

Monthly Levels of Percent of Outstanding Shares Shorted 

—2 2,293 1.24 0.0 0.17 

—1 2,299 1.32 0.0 0.18 

0 2,304 2.95 0.0 0.81 

+1 2,293 2.84 0.0 0.57 

+2 2,281 2.73 0.0 0.48 

+3 - 2,261 2.58 0.0 0.41 

+6 2,218 2.30 0.0 0.32 

+12 2,136 2.11 0.0 0.28 
Monthly Changes in Percent of Outstanding Shares Shorted 

—2 to —1 2,294 .07 —6.36 —.07 

—] to 0 2,304 1.63 .001 A9 

0 to +1 2,293 —.12 —40.23 —,39 

+1 to +2 2,281 ~ 11 —23.52 —.29 

+2 to +3 2,261 —.14 —16.05 —.25 


Median 


0.55 
0.57 
1.60 
1.39 
1.27 
1.16 
0.98 
0.91 


.01 
.93 
—.06 
—.03 
=02 


75% 


1.37 
1.48 
3.59 
3.51 
3.39 
3.12 
2.60 
2.28 


18 
1.87 
.23 
.16 
,15 


144 (6%) 
106 (5%) 
116 (595) 
159 (7%) 
199 (9%) 
205 (9%) 
249 (11%) 
300 (13%) 
402. (1796) 
424 (18%) 


Max 


30.83 
37.52 
65.57 
48.59 
41.68 
40.28 
45.11 
47.10 


6.69 
28.05 
16.63 

6.25 
11.16 


Table presents the frequency of short spikes by firm, the frequency of short spikes by month and by calendar 
year, and the relative size of the short positions across the full sample of 2,304 available short spikes. 
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than two short spike events. Panel B shows the incidence of short spikes by calendar month 
and year, and indicates no obvious clustering by month although the frequency is somewhat 
lower in January, perhaps because of tax-related short selling (Brent et al. 1990). Consistent 
with hedge fund growth and the bull market of the late 1990s, we find a sharp increase in 
the frequency of short spikes beginning in 1995: 249 (11 percent) enter the sample in 1995, 
and this frequency increases to a high of 424 (18 percent) short spikes in 1998. 

Panel C of Table 2 reports summary statistics on the distribution of the percentage of 
outstanding shares shorted with observations aligned in event time (month 0 equals short 
spike month). Summary statistics are shown from months —2 through +3 as well as at 6 
and 12 month lags after the short spike.'* These results indicate that even though all ob- 
servations meet the criteria for classification as short spikes, many of the short positions 
represent only a small percentage of total shares outstanding. The mean and median per- 
centage of outstanding shares shorted is 2.95 and 1.60 percent, respectively, for the short 
spike month (i.e., month 0), and is comparable to levels documented in prior research (e.g., 
Richardson 2003; Dechow et al. 2001). Finally, there is considerable cross-sectional vari- 
ation in the level of short interest. For month 0, the minimum percentage of outstanding 
shares shorted is .0006 percent (the minimum is zero in all other montbs) and the maximum 
is 65.57 percent. 

Panel C of Table 2 also reports summary statistics on changes in short interest for 
months —1 through +3. Not surprisingly these data are consistent with those on short 
interest levels, but they highlight two additional aspects of our sample. First, changes in 
month —1 are more likely to be increases in short interest than decreases despite truncating 
large positive month —1 short interest changes in selecting the sample. Second, the changes 
in months +1 through +3 are negative at both the mean and median, suggesting that short 
interest is likely to decline following a short spike. 

Table 3 summarizes comparisons of (annual) earnings-to-price, book-to-market, return- 
on-equity, earnings growth, total assets, and financial leverage. The statistics are provided 
for the sample firms at the fiscal year end prior to the short spike (top row of each variable) 
and at the subsequent fiscal year end (bottom row), with comparable statistics also provided 
for the population of 1989 through 1998 NYSE firm-years. Future earnings declines appear 
to be related to the decision to short a stock. At each quartile the three earnings based 
fundamentals deteriorate, with the drop in earnings-to-price (at the mean and median) and 
in EPS growth (at the median) statistically significant. The comparisons between the sample 
and the population are more striking and uniformly significant. For instance, the compari- 
sons reveal that the shorted firms are smaller (i.e., less assets) and have lower leverage. 
The firms that experienced short spikes had higher earnings-to-price ratios prior to the short 
spike but lower earnings-to-price subsequent to the short spike, and book-to-price ratios 
that were lower than the population of firm-years both before and after the short spike. In 
sum, short sellers appear to be targeting firms not representative of the full population of 
NYSE firms. 


Stock Price Response to Short Spike Announcements 


We gather the short interest disclosure dates as reported in the Dow Jones Newswire 
and define this as the (day O) announcement date. To assess how stock prices respond to 
these announcements, in our primary tests we use a model in which abnormal stock returns 


12 The sample size declines from 2,304 in month 0 to 2,136 in month +12 because of mergers or takeovers, 
liquidations, and delistings that occur within 12 months following the short spike date. 
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TABLE 3 
Characteristics of Firms before and after the Short Spike Disclosure and Relative to the Full 
Population of NYSE Firms 
Sample NYSE Population 

Characteristic n Mean Median n Mean Median 

Earnings/Price 2,047 0.01 # 0.06 *# 18,655 0.00 0.06 
2.215 —0.03 ü 0.05 # 

Book/Market 2,047 0.55 # 0.47 # 18,650 0.63 0.57 
2,213 0.54 # 0.47 # 

Return on Equity 2,047 2.68 i 12.27 # 18,638 9.21 11.52 
2.212 8.23 11.67 

EPS Growth (percent) — 2,041 15.56 1623 *# 18.494 391.51 11.11 
2,206 —7.25 10.81 # 

Assets (millions) 2047 3,030.0 # 682.9 # 18655  6,726.6 1,026.8 
2,218 3,066.4 # 714.7 # 

Financial Leverage 2.046 0.58 # 0.57 # 18,607 0.65 0.62 
2,210 0.59 # 0.58 # 


* Indicates that the mean (median) prior value of the variable is significantly different than the subsequent value 
of the variable at less than or equal to .10. 

# Indicates that the sample value of the variable is significantly different than the population value of the 
variable at less than or equal to .10. 

Mean comparisons are from t-tests on the difference in means assuming unequal variances. Median comparisons 

are from Wilcoxon tests. The significance of all comparisons is assessed with two-tailed tests. 

Table presents comparisons between sample (prior and subsequent to the short spike) and population 

observations on select firm characteristics. Earnings/Price and Book/Market ratios are annual income before 

extraordinary items and book value of common equity, respectively, each divided by market value three months 

after the fiscal year end. Return on Equity is annual income before extraordinary items and discontinued 

operations available for common divided by common equity, times 100. EPS Growth is net income for year t 

less net income for year t— 1, both before extraordinary items, divided by the absolute value of net income 

before extraordinary items in year t~1. Assets is total assets in millions of dollars, and financial leverage is total 

liabilities divided by total assets. 


are regressed on proxies for analyst coverage, accounting fundamentals, price run-ups prior 
to the short spike, and the costs and risks associated with short selling. Buy and hold 
market-adjusted returns (AR, ,;), measured from the announcement date through the sub- 
sequent five trading days, is the dependent variable. Figure 1 summarizes the timing of this 
measurement relative to the other independent regressors. The figure shows the timing of 
the fiscal period end for measurement of the accounting variables, but it should be noted 
that the disclosure of these measurements occurred up to 45 days after the fiscal period 
end. With these variables we measure accounting values that were publicly available in- 
formation at the time of the short spike, except possibly a small number of earnings changes 
that may not have been announced by the time of the short spike announcement. 
The primary regression model is (firm subscripts omitted): 


ARo,s = 8 + 5jANFOL,  8&,E, , + 8,AE, + &E, X ANFOL, 


+ òs AE; X ANFOL, + BV , + 8,FSSpre + OsAR 21 
+ SoMVppe + 9,95], + v. (3) 
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ANFOL is a dummy variable equal to 1 if analyst coverage for a firm is low, and O 
otherwise. We hypothesize a more negative price response for firms with low analyst fol- 
lowing so we expect 8, to be negative. ANFOL is binary given our expectation that the 
price response to short selling is dependent on whether analyst coverage exists, not its level. 
To: define our measure of “low” analyst coverage we select a threshold of one analyst or 
less given that few firms in our sample have zero analyst coverage." 

Earnings and earnings changes are included in Equation (3) to capture short seller 
expectations of overstated earnings that, when revealed to the market, lead to stock price 
declines. Each variable is scaled by price per share measured one month before the an- 
nouncement (trading day —21). We measure earnings per share before extraordinary items 
(E _,) for the quarter before the month of the short spike (1.e., between 76 and 140 trading 
days prior to the announcement). Earnings change (AE) captures the ex post sustainability 
of those earnings, and is measured as the seasonally adjusted difference between E, and 
earnings four quarters prior.'* Because we expect higher quarter q—1 earnings to be asso- 
ciated with more negative abnormal returns, we expect the coefficients ë, and 8, to be 
negative and positive, respectively. We hypothesize that the relation between abnormal stock 
returns and earnings is related to the firm's information environment. Thus, the interaction 
of earnings and earnings changes with analyst following (ANFOL) is included in the model. 
Because ANFOL is equal to 1 for firms with low analyst following, the coefficients 5, and 
Š; represent the different effects earnings and earnings changes have on abnormal returns 
between low and high analyst coverage firms. If this effect is larger for firms with high 
analyst following, then we expect 8, > 0 and 84 < 0. 

Staley (1997), among others, asserts that short sellers target firms with deteri- 
orating fundamentals, and further that these fundamentals are observable in publicly avail- 
able financial reports. Book value per common share scaled by price (BV) and Lev and 
Thiagarajan's (1993) fundamental signal score (FSS) are proxies for accounting fundamen- 
tals. Each has been shown to be a predictor of future returns and earnings. Prior research 
has documented that future returns are associated with book-to-price (Fama and French 
1992; Lakonishok et al. 1994; Piotroski 2000), particularly that high book-to-price firms 
outperform low book-to-price firms. To the extent that short sellers are perceived to be 
trading on this anomaly, a positive relation would exist. We include FSS as another control 
for weak accounting fundamentals. Lev and Thiagarajan (1993) identify 12 accounting 
fundamentals that they aggregate into a single statistic, and find the measure significantly 
predicts future earnings.? We apply the same approach. FSS ranges from 0 to 1, with lower 
values implying stronger firm fundamentals. We therefore expect ë; to be negative. 

Prior run-up in stock price is a proxy for expectations of short-term overvaluation (i.e., 
price bubbles), a firm characteristic frequently targeted by short sellers (Staley 1997). 
AR $4.5, 18 our proxy for a prior run-up in stock price, measured as the buy and hold 


13 We evaluate the sensitivity of this choice to alternative levels of analyst coverage in the measurement of ANFOL, 
as discussed below. 

Our inferences are the same but a bit weaker when we use the quarter-to-quarter change in earnings (e.g., E, 
= Ë ui 

The 12 components of FSS are changes in inventory, accounts receivable, capital expenditures, research and 
development, gross margin, selling and administrative expenses, labor force, and the provision for doubtful 
accounts, the company's effective tax expense over share price, the order backlog, whether the firm uses LIFO, 
and whether there is a current audit qualification. Including these components individually had no impact on 
our inferences. Abarbanell and Bushee (1997) find that the change in capital expenditures and accounts receivable 
do not have the predicted negative relation with future earnings. Excluding these two components from our 
calculation of FSS also had no effect on our inferences. 
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market-adjusted return from 60 to 21 days before the announcement date. We expect this 
variable to have a negative coefficient. 

Finally, we expect announcement period abnormal returns to be inversely related to the 
costs of short selling. We use two proxies for these costs, firm size and short interest relative 
to shares outstanding, each of which we expect to be negatively related to announcement 
period returns because higher short-selling costs imply a stronger short selling signal. Firm 
size, MV, is the natural log of the firm's market value (in millions) 120 trading days prior 
to the announcement date. We control for firm size because selling short a larger firm is 
more likely to be a hedge against underlying industry or location-specific risks and, there- 
fore, less likely to be an information-based short sale. Conversely, shares in smaller firms 
are more difficult to borrow (i.e., less liquid) and since short sellers are willing to bear this 
risk, the short position is more likely to be information-based. The number of shares shorted 
as a percentage of shares outstanding on the announcement date, ST, is a proxy for the size 
of the resulting short position and the risk of a short squeeze, and therefore we expect 
higher $7 to be associated with more negative abnormal returns. 


IV. RESULTS 
Univariate Characteristics of Key Variables 


Table 4 summarizes the distributions of each regression variable and other relevant 
variables. Across the full sample in Panel A, we find tbat the average abnormal returns on 
the announcement date and the five trading days thereafter, AR, s, is negative but very 
small (mean = —0.105 percent; median = —0.185 percent). The untabulated mean of the 
day 0 abnormal returns is also indistinguishable from zero. However, the announcement 
period abnormal return exhibits substantial cross-sectional variability with an interquartile 
range of approximately 5.3 percent (2.] percent) for the six- (one-) day return intervals. 
This limited market response to the announcement does not appear to be due to an early 
response, as AR 5, in Panel A is similarly negative but insignificant. The aggregate abnor- 
mal returns we document are consistent with earlier research that uses levels or changes in 
short interest (e.g., Senchack and Starks 1993). 

Panel A of Table 4 shows that short spikes are associated with relatively low earnings, 
seasonally adjusted earnings changes, and book values (all relative to price) around the 
time of the reported short spikes. The abnormal return from day —60 to day —21, our 
proxy for run-ups in stock price reflecting price bubbles, is negative (median = —1.314 
percent) and varies considerably across the sample, ranging from a 10 percent decline in 
price at the first quartile to a 7 percent increase at the third quartile. Consistent with Panel 
C of Table 2 the mean (median) percentage of outstanding shares sold short is 2.9 (1.6) 
percent. 

Panel B of Table 4 presents the mean and median for each regression variable parti- 
tioned by low and high analyst following. Not surprisingly, we find that firms with low 
analyst coverage are significantly smaller, as the mean market value is $184.5 million 
compared with over $3.5 billion for firms with high analyst following. The mean and 
median abnormal return around the short interest announcement, however, is significantly 
lower for low coverage firms (mean of —1.5 percent versus 0.1 percent, t-statistic for 
difference = 3.13). This comparison provides some preliminary evidence that short-selling 
disclosures are informative, with the market response dependent on analyst following as 
predicted under H1. Both earnings-based variables indicate no difference across the two 
subsamples, although firms in the low-coverage group are on average not profitable (mean 
= —0.005). The mean level of short interest is significantly higher for high-coverage firms 
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(3.0 versus 2.2 percent, t — 3.71) despite the more negative reaction to short sale an- 
nouncements by low-coverage firms. As a whole, Panel B shows that there are marked 
differences in the price response, fundamentals, and short-selling characteristics based on 
our classification of firms as low or high analyst coverage. 


TABLE 4 


Panel A: Distributions for Variables across the Full Sample - 


Distributions of Selected Firm Characteristics 


Variables on — Mean Std. Dev. —  Quartile 1 Median — Quartile 3 
AR, +5 1,677 —0.105 6.024 —2.782 —0.185 2.523 
AR 5o 1,677 —0.199 5.056 —2.878 —0.229 2.523 
NUMEST 1,677 9.948 8.450 3.000 8.000 15.000 
E,-1 1,677 .003 .142 .008 .014 0.020 
AE, 1,677 .002 .136 ~~ 007 .001 .006 
BV, 1,677 .540 .541 287 449 681 
FSS 1,677 458 .143 364 455 356 
AR_¢,-21 1,677 —0.233 16.968 —9.749 —1.314 6.856 
MV 1,677 3,051.7 11,091.6 225.6 686.6 2,085.8 
SI 1,677 .029 .038 .009 .016 .033 
Panel B: Distributions for Variables by Low and High Analyst Following 
Low Following High Following 
Mean Mean Low - High 
Variables n (Median) n (Median) t-statistic 
AR, +5 236 —1.447 1,441 0.115 3.13*** 
(—0.846) (—0.001) 
E, 236 —.005 1,441 .005 1.08 
(011) (.001) 
AE, 236 .009 1,441 .001 —0.46 
(.003) (.001) 
BV, 236 sian 1,441 .511 —3.86*** 
(.620) (.427) 
FSS . 236 .450 1,441 .460 0.93 
(.449) (.455) 
AR_¢,-21 236 4.341 1,441 —0.983 —3.86*** 
(—.002) (—1.672) 
MV 236 184.5 1,441 3,521.3 10.62*** 
(90.8) (941.2) 
ST 236 .022 1,441 .030 3.71*** 
(.008) (.017) 


*** Denotes significance at the 0.01 levels, based on two-tailed tests. 

Table presents the distributions of select variables, including all regression variables, for the final sample of 
1,677 short spike firms with necessary Compustat and CRSP data. In Panel B, the sample is split between firms 
with low analyst coverage (number of analysts following firm <= 1) and high analyst coverage (number of 
analysts following firm > 1). 


(continued on next page) 
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TABLE 4 (continued) 


Variable definitions: 

RELDATE = the short interest announcement date; 
AR, +s = buy and hold market-adjusted return from trading day 0 to trading day +5 relative to RELDATE; 
AR_s = buy and hold market-adjusted return from day —5 to day 0; 

NUMEST = number of analyst forecasts outstanding in the last month of the fiscal year end prior to short 


spike; 

E,., = earnings per share before extraordinary items for the quarter q—1 (ending between 106 and 195 
calendar days prior to RELDATE), scaled by price per share as of trading day —21 relative to 
RELDATE, 

AE, = seasonally adjusted change in earnings per share between quarter z = —4 and quarter = 0 divided 


by price at day —21; 

BY, = book value per share at the end of quarters t = —1, scaled by price at day —21; 

AR_¢,-2,; = buy and hold market-adjusted return from 21 to 60 days before RELDATE; 

MV pre = natural log of the market value of the sample firm (in millions of dollars) on the earliest trading 
day in the interval beginning 120 trading days prior to RELDATE and ending the day before 
RELDATE; 

SI = number of shares sold short divided by total number of common shares outstanding on RELDATE; 

and 

FSSpp- = Fundamental Signal Score computed as in Lev and Thiagarajan (1993) as of the last fiscal year 
end at least one month but no more than 13 months prior to RELDATE. 


Primary Regression Results 


Summary regression statistics from our primary model are presented in Table 5. For 
comparative purposes the first column of coefficient estimates are for a restricted form of 
Equation (3) that excludes consideration of the level of analyst following. Also for com- 
parative purposes, because any partition based on low or high analyst following is neces- 
sarily ad hoc, we consider various levels for ANFOL ranging from no coverage to at most 
four analysts following the firm. The remaining four columns provide coefficient estimates 
based on these graduated levels. The discussion below focuses on the partition at analyst 
following of less than or equal to 1. 

Results from the restricted version of Equation (3) reveal an inverse relation between 
abnormal returns around short spike announcements and earnings. When we partition the 
sample into low and high analyst coverage groups, however, Table 5 shows a significant 
difference in market response between the two groups, consistent with Panel B of Table 4 
and as expected under H1. The mean abnormal return is significantly more negative for 
firms with low analyst following (6, = —0.0172). While the abnormal return remains sig- 
nificantly negatively associated with earnings levels for the full sample (8; = —0.1539), 
we find the interaction of earnings and analyst following to be significantly positive (8, 
= 0.1549), indicating the negative relation between abnormal returns and earnings expected 
under H2 is strongest for firms with high analyst coverage. These relations between analyst 
following and the intercept and earnings slope coefficients generally hold when one or no 
analysts follow the firm, but they subside when two or more analysts follow the firm. 
Among the control variables, only stock price run-ups prior to the short spike are consis- 
tently (and negatively) related to announcement period returns. The coefficients on the two 
variables included to capture firm fundamentals, BV and FSS, are insignificant, as are the 
coefficients on the proxies for the costs of short selling, MV and SI. 

The significant negative coefficient on earnings from Equation (3) is interpretable as 
investors viewing the short spike as providing a signal about the sustainability of firms' 
earnings. Conditional on the short spike, higher earnings levels are priced as less likely to 
persist. One factor that may further explain this relation is a separate examination of the 
accrual and cash flow components that comprise reported earnings. By definition accruals 
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represent the difference between earnings and cash from operations, and firms with high 
accruals have been shown to exhibit declines in future earnings and returns (Sloan 1996). 
Both the considerable discretion management has to inflate accruals (relative to cash from 
operations) and their reversing nature drive this decline. 

Table 6 reports our re-estimation of a variant of Equation (3), allowing the coefficient 
on earnings to vary based on its accrual and cash from operations components. We re- 
estimate the model separately for the subsamples of firms with low and high analyst cov- 
erage, and find no evidence that accruals, as a proxy for earnings quality, is driving the 
association of earnings with announcement period returns. Consistent with Table 5, we find 
earnings is significantly associated with the announcement period abnormal return for the 
subsample with more than one analyst following the firm (coefficient = —0.1495, significant 
at .01). We are able to document no such relation for the low coverage firms. When earnings 
is partitioned there is no distinguishable difference in the response across cash flows and 
accruals. The coefficients on accruals (—0.1496) and cash from operations (—0.1479) are 
both significant and statistically equivalent (F-statistic = 0.06). 


Sensitivity Checks 


The results documented above are robust to several sensitivity checks. We re-estimated 
Equation (3) controlling for outliers by winsorizing each variable at the top and bottom 1 
percent. In a separate procedure we also excluded influential observations as identified by 
Belsley et al. (1980) procedures. Untabulated results from these approaches support the 
same inferences as those reported. 

In Table 7 we re-estimate Equation (3) focusing on observations for which short interest 
is greater than 1.0 and 2.0 percent of firms' outstanding shares. We perform this check 
because high levels of short interest are arguably the observations for which the risk of a 
short squeeze is highest. In addition, low-analyst-following firms have average lower levels 
of short interest (see Panel B of Table 2) and this characteristic may be unduly influencing 
the inferred relation between earnings and returns. Although we control for the level of 
short interest with the inclusion of 57 in Equation (3), we nevertheless expect that very 
high short interest positions are more likely to be information-based, and thus our model 
might better explain abnormal returns for firms with the highest outstanding short posi- 
tions. Our inferences are unchanged. The adjusted R? increases as we restrict the sample 
to larger levels of short interest (.227 for the subsample of at least 2.0 percent short interest), 
but earnings remains strongly associated with abnormal returns for the firms with high 
analyst following and significantly different for firms with low following (F-statistics of 
7.29 and 4.36 for the 1.0 and 2.0 percent short interest thresholds, respectively). 

We also evaluate Equation (3) under two final partitions of our full sample (not tabu- 
lated) with unique characteristics that ex ante should yield more powerful tests: (1) short 
spikes during the years 1989—1993, and (2) short spikes in securities that were not option- 
able. We examine observations from the first half of the sample because our data indicates 
increases in short interest over the time period. We speculate that a substantial part of this 
increase comes from the risk management activities of hedge funds adopting short positions 
to hedge industry- and period-specific risk associated with long positions or derivatives." 
Therefore, we expect short spikes from 1989—1993 to be associated with a higher proba- 
bility of being information-based short selling, and thus that our model would better explain 


16 These observations are also interesting because they are similar to the substantial short positions studied by 
Dechow et al. (2001). 
17 This speculation has been confirmed by a hedge fund manager, who wishes to remain anonymous. 
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TABLE 6 
Regressions of Short Spike Announcement Period Abnormal Returns on 
Earnings and Earnings Partitioned into Cash Flows and Total Accruals, plus 
Controls for Price Bubbles and the Expected Costs of Short Selling 
Estimated on Subsamples of Firms with Low and High Analyst Coverage 


Model (1): 
AR,,, = Qo + a,E, ., + BAE, + B,BV, , + B,FSS + D4AR. eo 5, + BsMV + BSI, + v 


Model (2): 
ARo +s = ag + y, CFO, , + Y,TAC, , + B,AE, + B,BV, , + B,FSS + B4AR eo 21 
+ BMV t Boss + v 
Low Following High Following 
Variable — — Predicted Model (1) Model (2) Model (D — Model (2) 
Intercept es —0.0278 —0.0252 0.0159 0.0159 
E, a —0.0194 —0.1495*** 
CFO,_, ge —0.0004 —0.1479**** 
TAC,- -— 0.0098 —0.1496*** 
AE, + —0.0243 —0.0266 0.0217* 0.0204 
BV, , + —0.0078 —0.0071 —0.0013 —0.0015 
FSS - 0.0422 0.0412 —0.0078 —0.0078 
AR 50.21 = —0.0477** —0.0493*** —0.0215*** —0.0215*** 
MV = 0.0009 0.0004 —0.0012 —0.0012 
SI -— —0.1048 —0.0879 —0.0485* —0.0481 
F-statistic: 
CFO 7 Accruals + 0.42 0.06 
Adjusted R? .01 .01 19 AS 
n 214 214 1,355 1,355 


*** ** * Denote significance at the 0.01, 0.05, and 0.10 levels, respectively, based on one-tailed tests. 
CFO is cash flow from operations and TAC is total accruals. The latter is computed as E,_, less CFO,_,. 
All other variables are as defined in Table 4. 


abnormal announcement period returns in the earlier half of the period.!5 For the 524 short 
spikes that occur during this time period we find this to be the case. The model has markedly 
more explanatory power (adjusted R? of .314 versus .123). In addition, using only obser- 
vations from the first half of the period yields a marginal association of book values with 
abnormal returns (8, = —0.0106, significant at .05). The significant differences across low 
and high analyst partitions for abnormal returns and the relation of abnormal returns with 
earnings remain strong as in the estimation with the full sample. 

Finally, we expect short spikes associated with optionable stocks are more likely to be 
hedges against derivatives positions. Senchack and Starks (1993) find that whether a stock 
is optionable is significantly related to abnormal returns around the time of short interest 
announcements. Short selling non-optionable stocks is more likely to be information-based, 


18 In addition, the earlier half of the period corresponds to the time period studied in most prior literature (e.g., 
Senchack and Starks 1993; Asquith and Meulbroek 1996; Dechow et al. 2001). 
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TABLE 7 
Selected Regressions of Modified Equation (3) on Subsamples of Large Short Interest Levels 
SI = 10% SI = 2.0% 
F-statistic F-statistic 
Variable  — Predicted Coefficient (HIGH = LOW) Coefficient (HIGH = LOW) 
Intercept = 0.0019 0.0014 
ANFOL ú —0.0166*** —0.0289*** 
E,., X LOW = —0.0352 0.0187 
E,., X HIGH = —0.1990*** 7,29 *w* —0.1876*** 4.36** 
AE, X LOW t —0.0234 —0.0275 
AE, x HIGH t 0.0526 2.09 0.0542* 1.24 
BV, , + —0.0068 —0.0061 
FSS es 0.0053 0.0196 
AR 60.21 = —-0.0212** -0,0227** 
MV = 0.0000 —0.0009 
SI — —0.0232 —0.0165 
Adjusted R? .166 el 
n 1,159 703 
n: ANFOL = 1 107 66 


kee ** * Denote significance at the 0.01, 0.05, and 0.10 levels, respectively. Coefficient significance levels are 
based on one-tailed tests in the predicted direction indicated. F-tests are based on two-tailed tests. 

The table summarizes a modified version of Equation (3) on the subset observations with short interest levels 
greater than 1.0 percent and 2.0 percent of shares outstanding. 

Equation (3) is modified to allow separate for the direct estimation of earnings and earnings change coefficients 
for the partitions of low and high analyst following. F-statistics are from an F-test of the restriction that the 
coefficients on each of these variables for the low and high partitions are equivalent. 

All variables are as defined in Table 4. 


and we expect it to be associated with larger negative abnormal returns. When we estimate 
Equation (3) on the 1,157 short spike observations that do not have traded options, the 
adjusted R? is modestly higher at .155, but the coefficient estimates and significance levels 
are very similar to those of our full regression. 


V. SHORT SELLER PROFITABILITY 

Our results indicate that investors respond to disclosures of short spikes conditional on 
factors unique to firms’ information environments. Analyst coverage helps describe both 
the mean abnormal return and how earnings relates to that return. In this section we explore 
whether these same factors help explain the ex post profitability of a short sale, specifically 
whether short sellers earn higher returns by targeting lightly followed, smaller stocks, as 
implied by the announcement period stock price response. These tests also document 
whether ex post returns to short selling are predictable based on the same set of character- 
istics that explain announcement period abnormal returns, and whether the announcement 
period abnormal return itself is predictive of short sellers’ profits. We estimate the following 
model (firm and period subscripts omitted): 


ARor = % + a,ANFOL + oRMONTH + LOW x (dT + EAR, 45) 


+ HIGH x (FT + EAR, s) + e. (4) 
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In Equation (4) the dependent variable, AR 4, is the market-adjusted buy-and-hold 
return from the announcement date through the midpoint of the month in which short. 
interest returns to more normal levels (i.e., the reversion month, R). For each month, a short - 
spike is classified as reverting if the short interest as of that month has declined to its pre- 
spike levels, plus 25 percent of the initial short spike. RMONTH is the number of months 
before the short position has reverted, and LOW (HIGH) is a dummy variable equal to 1 if 
analyst following is less than or equal to 1 (greater than 0), and 0 otherwise. Equation (4) 
is estimated using the 1,207 observations with complete data for which short interest reverts 
within one year of the short spike. We partition the independent variables to allow each to 
vary by analyst coverage. Beyond RMONTH and AR, ,;, all independent variables are those 
used in the estimation of Equation (3). The matrix T contains the seven independent vari- 
ables from Equation (3), and $“ and 4" the seven coefficient estimates from the low and 
high subsamples, respectively. 

First, a review of the profitability of the short positions indicates that short sellers are 
profitable on average. Table 8 provides a summary of the cumulative return through the 
reversion month (AR) for the full sample and partitions based on the samples of LOW 
and HIGH analyst coverage. Test statistics for the difference from zero are based on t-tests. 
using the cross-sectional standard deviation of returns. All observations are grouped by the 
month of reversion relative to the short spike month. Over half of the short spikes revert 
within the first four months following the. original short spike (54.5 percent for the full 
sample) with untabulated frequency distributions further revealing that about 20 percent of 


TABLE 8 
Profitability Statistics of the Short Spike Sample and Relevant Partitions 
Cumulative Percentage Returns Earned by Short Sellers over Their Investment Horizon 


Reversion Month 1-4 5-8 9—12 >12 Total 
Full Sample 
ARo. » = 1.037 —2.54* —7.66*** 15.3009 —4.74*** 
n 1,183 375 179 434 2,171 
% of total 54.5 17.3 8.2 20.0 100.0 
LOW Following (<= 1) 
AR. r -3.09** 1.87 eT cS re —5.70 897 
n 134 38 21 43 236 
% of total 56.8 16.1 8.9 18.2 100.0 
HIGH Following (=> 2) 
AR. R) —0.40 —0.34 =O ZLTE 0.69 —0.60 
n 706 237 123 375 1,441 
% of total 49.0 16.4 8.5 26.0 100.0 
t-stat: Xi, — Xu, n Vieki 0.38 —0.38 eL. —158* 


The table provides statistics related to mean profitability (percentage returns) of short positions. For each month, 
a spike is classified as reverting if the short interest as of that month has declined to its pre-spike levels, plus 25 
percent of the initial short spike. Mean cumulative returns through reversion month (AR, g) are the buy-and- 
hold returns from the short spike announcement date (day 0) through the midpoint of the reversion month (R), 
multiplied by 100. The buy-and-hold return for non-reverting spikes (i.e., 712") is the annual return over the 
12 months following the spike month. The first row of statistics is for the full sample with return data available. 
The next two rows of statistics relate to the subsamples of low and high analyst coverage for which data is 
available to estimate Equation (4). Low and high analyst coverage is defined at the threshold of one analyst 
following the firm. The final row reports a t-test for difference in means (with unequal variances) across the low 
and high coverage subsamples. ***, **, * Denote significance at the 0.01, 0.05, and 0.10 levels, Fes pec Yel): 
based on two-tailed tests. 2 


a, * a 
2 Fi 
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the short spikes revert in the first month. One implication of these reversion rates is that 
analysis of associations between returns and accounting fundamentals beyond one year 
would be inappropriate for the majority of our sample. 

The significant negative returns for the full sample imply that short sellers purchase 
and replace borrowed securities at a price lower than that initially received. Aggregating 
across all spikes we find the mean holding period return is —4.74 percent, significant at 
.01.? This return, however, is driven by spikes with longer holding periods. The mean 
return for spikes reverting in months 1—4 and months 5-8 are only —1.03 and —2.54 
percent, respectively, both of which are significant but small. In contrast, spikes reverting 
in months 9—12 and nonreverting spikes are characterized by much larger negative returns 
of —7.66 and —15.56 percent, significant at .01. The higher profitability of the average 
short position as the duration of the position increases is not surprising given it is reasonable 
to assume that the risk of a short squeeze increases as the duration of the open short position 
increases. 

The Table 8 partitions by subsamples of low and high coverage indicate the same 
general reversion patterns and profitability characteristics as for the full sample. For each 
subsample about one-half of the short spikes revert within four months, and cumulative 
holding period returns tend to be lower (i.e., more profitable) as the holding period extends 
beyond eight months. Short seller profitability varies marginally across the two groups, with 
the mean holding period return significantly lower for the LOW analyst coverage subsample 
(—6.79 percent; significantly different from high coverage firms at .10). 

Estimation results for Equation (4) are summarized in Table 9. In contrast to the mod- 
erate differences in holding period returns across the low and high analyst coverage sub- 
samples, the coefficient on ANFOL that captures this difference in a multivariate context is 
insignificant (a, = —0.0447). As with our primary regressions explaining announcement 
period returns, we find that the coefficient on earnings is more strongly associated with 
returns for firms with high coverage (P, = —0.2830, F = 8.30). Earnings changes are also 
related to short seller profitability for the high following subsample (0.4144). The inference 
from these relations between short seller profitability and earnings levels and changes is 
that firms with higher earnings prior to the short position are more likely to generate 
significant profits for short sellers, but if those high earnings are sustained with higher 
earnings growth in the period immediately prior to the short spike, short sellers are less 
likely to make profits. In Table 9, we are unable to document a relation between book 
values and cumulative holding period returns, or between FSS and short seller profits, for 
either the high or low coverage firms. 

Price run-ups prior to short spikes are positively (negatively) related to cumulative 
holding period returns for the low (high) following firms and significantly greater for the 
subsample of low analyst coverage firms (b, = 0.1309; significant at .05). This is in contrast 
to how investors interpret this firm characteristic at the time the short spike is revealed (see 
Tables 5 and 6). The coefficients on market value are reliably positive for both the high 
and low following firms, consistent with short sellers making higher profits by shorting 
smaller firms. In addition, the larger the percentage of the outstanding shares shorted in the 
low following firms, the more profitable the short position, as reflected in the coefficient 
on SI (significant at .10 for the low-following firms). 


19 Although these results are consistent with the short sellers’ trading activities being on average profitable and 
with results reported in Desai et al. (2002), we made no adjustment for the risk of the positions, so we can 
offer no conclusion about the extent to which short sellers are earning positive risk-adjusted returns. 
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Finally, the announcement period returns, AR, ,;, are strongly related to short sellers’ 
profits. The coefficient on announcement period returns for low analyst following firms is 
1.1182, consistent with short sellers earning slightly more on average than the immediate 
return at the announcement of the new positions (since their positions are taken before day 
0). The coefficient on the announcement period return is 0.9490 for the high following 
firms, again significantly different from zero and suggesting that short seller profits are 
strongly associated with investors reaction at the announcement of the new position. Re- 
estimating Equation (4) by including an indicator variable for short spikes lasting more 
than eight months (results not tabulated) does not change the coefficients on announcement 
period returns, but yields a significant coefficient on the indicator variable of —0.0610, 
suggesting that short seller profits on positions of long duration are an additional 6.1 percent 
beyond profits on the average short spike. Taken together, these results are consistent with 
the univariate statistics in Table 8, and suggest that investors correctly interpret the impli- 
cations of sbort interest for firm valuation on the date it is announced, and that those 
implications are negative for the short positions that are most likely to be implicit sell 
recommendations issued by short sellers as information intermediaries. Only when the short 
sellers hold their risky positions for more than eight months do the short sellers make 
profits substantially in excess of the stock price reaction at the time of the initial 
announcement. 


VI. CONCLUSIONS 

In this paper we examine whether investors respond to disclosures of abnormal in- 
creases in short selling (i.e., a “short spike") and what characteristics of the firm help 
explain this response. Our inquiry is based on understanding the role that short sellers play 
as information intermediaries. An increase in shorted shares is by definition a position 
designed to benefit from an anticipated stock price decline. Short sellers are known to 
engage in rigorous search activities for overvalued firms, and thus can serve as complements 
to financial analysts for smaller firms for which analyst coverage is low or for other firms 
for which analysts tend not to provide forecasts when their expectations are not favorable 
(McNichols and O'Brien 1997). 

For the years 1989 through 1998 we examine 2,304 instances where NYSE-listed firms 
experience an abnormally large increase in short interest not likely related to positions 
designed to hedge anticipated interest rate or regulatory changes. We use monthly short 
interest levels reported by the New York Stock Exchange and control for both the historical 
firm-specific level of short interest changes and contemporaneous market-wide movements 
in short selling. We find that on average the abnormal return around the short spike an- 
nouncements are negative but very modest. Multivariate analyses, however, reveal that ab- 
normal returns around short spikes are more pronounced for firms with at most one analyst 
covering the firm. Conversely, for firms with higher analyst following we find the market 
response increasingly dependent on these firms' earnings levels; no such relation exists for 
firms with low analyst following. In our models we control for other variables that poten- 
tially influence investors' interpretation of short spikes: weak accounting fundamentals (Lev 
and Thiagarajan 1993; Abarbanell and Bushee 1997), proxies for price bubbles (Staley 
1997; Asensio 2001), and the expected costs of short selling (Senchack and Starks 1993; 
Desai et al. 2002; Diamond and Verrecchia 1987). The association of earnings with the 
market response to short spikes is also not related to the level of firm's accruals relative to 
cash from operations, a common proxy often used to assess earnings quality. 

Finally, we also examine whether the same set of factors help explain short seller 
profitability. We find that for our sample, short sellers are on average profitable and the 
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initial market response to the short spike is related to the cumulative holding period return 
ultimately earned by short sellers. Short positions appear to be modestly more profitable 
for firms for which there is low analyst coverage, indicating greater returns to their search 
activities for these firms. We also find that when analyst coverage is high, the level of 
earnings and earnings changes is associated with short seller returns. This provides some 
evidence that in the presence of analyst coverage, short sellers' returns are influenced to a 
greater extent by their ability to identify firms whose earnings are not sustainable. 

As a whole, our study provides evidence that investors view short interest disclosures 
as informative signals about the firm. In this regard we increase our understanding of short 
sellers as information intermediaries and extend prior research, conclusions of which sug- 
gest that investors potentially ignore information embedded in short-selling disclosures. We 
conclude that the market response to short selling is contextual. The firms' existing infor- 
mation environment, proxied for by analyst following, affects both the level of investors' 
response and the influence of other firm characteristics on that response. These findings 
complement prior research documenting that firms more heavily followed are priced on a 
more timely basis (Ayers and Freeman 2003). As information intermediaries, short sellers 
help mitigate these timing differences, with their perceived value highest when there are 
limited alternative sources of guidance. 
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Abstract: This paper examines the extent to which management makes accounting 
choices to record intangible assets based on their insights into the underlying econom- 
ics of their firm. It exploits a setting in which management has accounting discretion 
to record a wide range of intangible assets. The results suggest that management's 
choice to record intangible assets is associated with the strength of the technology 
affecting the firms operations, the length of the technology cycle time, and property- 
rights-related factors that affect the firm's ability to appropriate the investment benefits. 
These effects are more important than other contracting and signaling factors consis- 
tent with the underlying economics operating as a first-order effect as envisaged by 
GAAP. The resuits also indicate that the intangible assets management has a voluntary 
(unregulated) choice to record—identifiable intangible assets—are more highly corre- 
lated with underlying economic factors than the regulated classes, purchased goodwill 
and R&D assets. This result suggests that limiting managements' choices to record 
intangible assets tends to reduce, rather than improve, the quality of the balance sheet 
and investors' information set. 


Keywords: technology; property rights; intangible assets; financial reporting. 


Data Availability: Data are available from sources identified in the paper. 


Sincere thanks to two anonymous referees for their help in improving this paper; thanks to dissertation advisors, 
Zoltan Matolcsy and Donald Stokes, and to Margaret Abernethy, Jan Bouwens, Phillip Brown, Steven Cahan, 
Graeme Dean, David Emanuel, S. P. Kothari, Baruch Lev, Kim Sawyer, Terry Shevlin, Nasser Spear, Max Steven- 
son, Ann Tarca, Terry Walter, and Elizabeth Webster, for helpful comments. Many: thanks to the discussant and 
participants at AAANZ Hamilton Island, and seminar participants at the Australian National University, University 
of Auckland, University of Glasgow, New York University, University of Melbourne, University of Technology, 
Sydney/University of Sydney Summer School, University of Queensland, University of Western Australia. The 
author is grateful for research funding from AAANZ, University of Technology, Sydney, and University of Southern 
Queensland. 


Editor's note: This paper was accepted by Patricia Dechow, Editor. 
Submitted September 2003 
Accepted November 2004 


967 


968 Wyatt 


I. INTRODUCTION 

enerally Accepted Accounting Principles (GAAP) place limits on management's 

ability to record intangible assets.! These limits are motivated by economic uncer- 

tainty associated with payoffs from the assets and information asymmetry surround- 
ing managements' incentives? The GAAP limits are designed to improve the information 
quality in financial markets. At the same time, policy makers are also conscious of the 
information gap in this area. For example, on January 9, 2002, the FASB added the project 
Disclosure of Information about Intangible Assets Not Recognized in Financial Statements 
to its technical agenda. The International Accounting Standards Board also attempted to 
redress the gap with IAS No. 38, Intangible Assets (IASB 1998). Hampering these efforts 
is a gap in our knowledge of the determinants of the accounting choice to record intangible 
assets. While we know contracting and signaling can influence the choices in some contexts, 
thus far, another fundamental question is largely unaddressed. This question is the extent 
that managements' choices to record intangible assets are based on their insights into the 
underlying economics of their firm.’ 

This paper addresses this gap in the accounting choice literature by exploiting a unique 
setting where management has discretion to record intangible assets. The paper examines 
whether the choices to record intangible assets depend on prevailing technology conditions 
including the “‘strength of the technology," the “length of the technology cycle time," and 
"property rights related factors" that affect the firm's ability to appropriate the expected 
investment benefits. The paper also provides insights on the “value” of giving management 
accounting discretion under GAAP. Specifically: Do different types of intangible assets 
(goodwill, R&D assets, identifiable intangible assets) correlate differently with the under- 
lying economic factors? Do investors value each type of intangible asset differently? The 
setting this study exploits permits management to record a range of intangible assets in- 
cluding acquired goodwill and identifiable intangible assets, R&D assets, and internally 
generated identifiable intangible assets. 

This study contributes to accounting research in several ways. First, intangible assets 
are difficult for outsiders to observe and monitor. This characteristic leads to concerns that 
the wider discretion called for by some commentators, will open the floodgate for account- 
ing manipulation. However, several studies conclude that, in some circumstances, giving 
management discretion under GAAP could improve the ability of earnings to predict per- 
formance.* This study contributes new evidence on the extent, that management exercise 
their discretion to report intangible assets in ways that can inform investors. Second, intan- 
gible asset information presents a challenge to investors in disentangling the real economic 
implications from contracting and signaling motives that may not be informative about cash 


! For example, U.S. GAAP requires immediate expensing of most internally generated intangible assets. 

? The earnings-generation process is usually knowable, albeit risky, for plant, property, and equipment. However 
“Knightian” uncertainty, rather than risk of an actuarial type, attends intangible assets that are unobservable 
and often without property rights (Knight 1921; Webster 1999). Knight (1921) defined "uncertainty" that in- 
volves an increase in variance as “risk” whose properties include a single distribution with known parameters. 
He defined “uncertainty” that involves a decrease in confidence as “true uncertainty." In contrast to risk, “true 
uncertainty" cannot be characterized by a single distribution and known parameters. 

3 Few papers consider real influences on accounting choices. Studies of accounting choice for intangible assets 
tend to focus on contracting and signalling in specific contexts (e.g., in Muller [1999] brand capitalization is 
explained by London Stock Exchange rules). General exceptions include the LIFO/FIFO inventory model de- 
veloped by Lindahl (1989), consolidation choices in Whittred and Zimmer (1994), and the asset write-down 
study by Chia (1995). Intangibles studies include Aboody and Lev's (1998) use of production function attributes 
for software firms, and the simulation study of R&D in Healy et al. (2002). 

^ For example, discretion over: software developers' costs in Kasznik (1997), R&D accounting in Healy et al. 
(2002), and impairment choices for extractive companies in Boone and Raman (2003). 
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flows directly attributable to the intangible assets. Researchers show that contracting and 
signaling incentives motivate management to record intangible assets in some institutional 
contexts (e.g., Anderson and Zimmer 1992; Muller 1999). Such findings offer important 
insights on the incentives that impact management's choices, but leave open the more 
elementary question of the extent to which fundamental economic factors are a first-order 
effect. Moreover, accounting choice research finds it difficult to discriminate between ef- 
ficient choices and other motives (e.g., Ball 1980; Christie and Zimmerman 1994; Fields 
et al. 2001). By explicitly focusing on the underlying economics of the firm's intangible 
investments, this paper facilitates inferences about the existence or otherwise of efficient 
accounting choices. 

The paper tests three hypotheses using an innovative technology database with limited 
use in the literature and a sample of Australian companies for 1993—1997. The first hy- 
pothesis predicts a positive relation between technology strength and recorded intangible 
assets. The strength construct relates to the profitability potential of a technology. Firms 
whose operations are exposed to higher strength technologies have incentives to invest and 
they accumulate valuable intangible assets in the process (i.e., embedded in technology 
and from learning) (Grenadier and Weiss 1997). The managers of these firms are therefore 
more likely to record intangible assets.? 

The second hypothesis predicts a negative relation between the technology cycle time 
and recorded intangible assets. Cycle time tefers to the number of years it takes for a new 
idea to develop to commercial viability. As cycle time decreases, the intensity of intangible 
investment, and the stock of intangible assets, increases. There is a shorter lag to cash 
inflows and a lower risk that assets become obsolete. It is therefore expected that managers 
of these firms are more likely to record intangible assets. 

The third hypothesis relates to the property rights problem associated with intangible 
assets. Lack of control affects the firm's ability to appropriate (capture) the expected in- 
vestment benefits. A positive relation is predicted between proxies for the firm's ability to 
appropriate expected benefits and recorded intangible assets. Specifically, recorded intan- 
gible assets are expected when (1) the technology is science-based and complex; (2) in- 
formation about the firm's investments is already in the public domain; and (3) firms are 
engaged in higher levels of innovation and rent-seeking. 

The results are consistent with these predictions. Recorded intangible assets (relative 
to total assets) are positively associated with technology strength and the proxies for 
the ability of the firm to appropriate investment benefits, and negatively associated with the 
length of the technology cycle time. The robustness of the results varies across the study 
period consistent with other factors also influencing the choice. However, the competing 
explanatory variables for contracting and signaling incentives explain only a small propor- 
tion of this variation. The results thus suggest the firms' underlying economics plays an 
important role in managements’ choices to record intangible assets—a more important role 
than contracting and signaling factors, consistent with the underlying economics operating 
as a first-order effect, as envisaged by GAAP. 

Further, the intangible assets which management have a “‘voluntary”’ (i.e., unregulated) 
choice to record—identifiable intangible assets—are more highly correlated with underly- 
ing economic factors compared to the two less discretionary classes, purchased goodwill 


5 Given assets in most jurisdictions are “probable future economic benefits obtained or controlled by a particular 
entity as a result of past transactions or events" (SFAC No. 6, FASB 1980). 

$ This could be due to measurement error, although, a patent supports the validity of the data: U.S. Patent No. 
6175824 Method and Apparatus for Choosing a Stock Portfolio Based on Patent Indicators. 
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and R&D assets. The former are also more highly valued by investors compared to the two 
other classes. Limiting the choice to record intangible assets would thus tend to reduce, 
rather than improve, the quality of the balance sheet and investors' information set. Overall, 
these findings suggest investors and firms can benefit from this discretion and the concerns 
about wholesale manipulations are overstated (at least in the Australian setting). 

The remainder of the paper proceeds as follows. Section II develops the theoretical 
framework. Section III describes the research design. Section IV provides the empirical 
analysis and the conclusions are discussed in Section V. 


II. THE FIRM'S UNDERLYING ECONOMICS AND THE ACCOUNTING 
CHOICE TO RECORD INTANGIBLE ASSETS 

Figure 1 provides an overview of the theory developed in this section. Starting at the 
top of Figure 1, two sets of underlying economic conditions arising from the broad business 
environment are identified. One set depicted on the left-hand side of Figure 1, are the 
external technology conditions facing the firm. “Technology” is defined as ways to make 
and do things (Metcalfe 1998). A “technology area" (to which technology conditions refer) 
is a pattern of innovation and technological progress (Dosi 1988). Audretsch (1995) and 
others show that technology conditions are endogenous to cycles of firm start-up, growth, 
and exit.’ The two technology conditions identified in this paper are the strength of the 
technology and the length of the technology cycle time. These two are structural features 
that define the nature of the inputs to the firms' production functions and their costs as well 
as the manner in which these inputs are combined. As summarized in Figure 1, these two 
conditions provide management with information about potentially profitable investment 
opportunities and the time lag to the expected benefits. This information is expected to map 
into the accounting choices through its influence on investment incentives and manage- 
ments' beliefs about the predictability of future benefits from the investments. 

As summarized in Figure 1 on the right-hand side, the second set of underlying eco- 
nomic factors, the property rights conditions, relates to the firm's ability to obtain control 
rights over its assets. This is an important underlying economic condition because it affects 
the firm's ability to appropriate investment benefits. Property rights conditions provide man- 
agement with information about the availability of control rights and the probability their 
firm can appropriate the expected investment benefits. Formal systems for obtaining prop- 
erty rights over intangible assets include the legal system, contract law, and registration 
systems for patent, trademark, and design rights. Informal systems include complex knowl- 
edge structures and factors affecting the firm's information environment and stock of in- 
tangible assets such as trade secrecy, superior internal competencies and employees, alli- 
ances, brand name, and market share. 


Technology Strength Links to the Accounting Choice to Record Intangible Assets 


Technology strength relates to the state of technological progress and knowledge within 
a technology area (Narin 1995; Grenadier and Weiss 1997). A technology area develops 
from the cumulative activities of economic agents over time in developing knowledge from 
technical and/or scientific sources (Dosi 1988). At any time, there are differences in prof- 
itability potential across technology areas due to differences in the availability and expected 
value of investment opportunities. When firms' operations are exposed to higher 


7 See Usher (1954), Penrose (1959), Nelson (1987), Dosi (1988), Rosenberg (1994), and Metcalfe (1998). Tech- 
nology is important to all firms as either net users or net producers. The World Intellectual Property Organisation 
provides the Intellectual Property Classification (IPC) (see http://www.wipo.com). 
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Do investors value more 
discretionary identifiable 
intangible assets higher 
than goodwill and R&D 
intangible asset classes? 


a “Science linkage” refers to the extent that a technology is science-based and, hence, complex and 
difficult for rivals to imitate. 
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profitability /higher impact technologies, they are more likely to take advantage of invest- 
ment opportunities as they emerge (as opposed to waiting until uncertainty is resolved) 
(Grenadier and Weiss 1997). On average, these firms accumulate valuable intangible assets 
(i.e., embedded in technology and from learning), which would otherwise be forgone, from 
this sequential investment. Accordingly, there is lower uncertainty about investment out- 
comes compared to firms exposed to lower strength technologies (Grenadier and Weiss 
1997). Proprietary information costs of disclosure, and disincentives to disclose, should also 
be lower because informed investors will have incentives to seek information about these 
(higher strength) technologies (McNichols and O'Brien 1997). This puts more information 
relevant to the firm's operations in the public domain, thereby stemming concerns about 
proprietary costs of disclosure. A positive relation is therefore expected as follows: 


H1: Recorded intangible assets are positively related to technologv strength. 


Technology Cycle Time Links to the Accounting Choice to Record Intangible Assets 


Technology cycle time is the average time to embody new technology in commercially 
viable products (Narin 1995). For example, innovations in shipping have long 15- to 30- 
year cycles, while software cycles are often less than a year. The cycle time is a structural 
feature that is determined by the specific knowledge base of a technology area, demand for 
the technology, and its maturity (Dosi 1988; Agarwal and Audretsch 2001). Shorter cycles 
decrease the lag to cash inflows and increase their present value, and decrease the risk of 
asset obsolescence (Grenadier and Weiss 1997). Intangible investment also increases in 
intensity as the cycle time decreases (Scherer 1966; Graves 1989). This reflects the "'time- 
to-market" basis of competition and the escalating costs of competition. A negative relation 
is predicted between recorded intangible assets and the cycle length because the intensity 
of intangible investment mechanically results in a higher stock of intangible assets, while 
the shorter Jag to cash inflows and lower risk of obsolete assets decreases the uncertainty 
of future benefits. 


H2: Recorded intangible assets are negatively related to technology cycle time. 


Property Rights and the Firm's Ability to Appropriate the Expected Benefits 


Securing and defending property rights is an endemic problem for intangible invest- 
ment. The value may be tied up in people who cannot be ‘‘owned”’ or else attributable to 
rents that are easily copied and dissipated by rival firms (e.g., brands) (Webster 1999). The 
investments are often directly exposed to business environment uncertainties and rapid value 
changes. This exposure follows from the role of intangible investment as a “control re- 
sponse" —to minimize uncertainty by reducing the number of uncontrolled factors affecting 
operations (Webster 1999). The investments fulfill this role by increasing management's 
informedness about the set of possible future states and their probability of occurrence.’ 

Information to form expectations about the investment benefits, and the firm's ability 
to appropriate them, is integral to managements' asset recognition choices under GAAP. 


8 These costs have a material intangible component because competitive "capabilities" are typically knowledge 
and competency based (see Ittner and Larcker 1997). 

? An example of investment in innovation that increased management's informedness about the set of possible 
future states and their probability of occurrence is the development of hybridization techniques that allowed the 
production of patentable plant seeds. Before the 1960s, new seed development was plentifu] but property rights 
were not. However, hybrid seeds are sterile and can only be produced by the companies that control the original 
pure seeds (see Boldrin and Levine 2004, 130). In addition, see Rosenberg (1998, 18-31) for a discussion of 
technology-related uncertainties. 
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Legal rights are one piece of information that can inform management about the predict- 
ability of future benefits. However, they are not a GAAP precondition to record assets. In 
practice, managers tend to base their judgment on regularities in business conditions.!? This 
leads to the following prediction, which is operationalized and tested as described below: 


H3: Recorded intangible assets are increasing in the level of the firm's ability to ap- 
propriate the benefits from intangible investment. 


The ability to appropriate benefits is expected to be greater when (1) the technology is 
science-based and complex; (2) information about the firm's investments is already in the 
public domain; and (3) fixms are engaged in more innovation and rent-seeking. 


Appropriability Conditions—Science Linkage of the Technology 

"Science linkage" refers to the extent that a technology is science-based. Science-based 
technologies are complex and difficult for rivals to imitate due to greater proportions of 
tacit over universal knowledge (Polanyi 1967; Metcalfe 1995, 455—462). This positively 
influences the firm's ability to protect and appropriate expected benefits. A higher, tacit 
knowledge base also implies higher information asymmetry with investors. This higher level 
of information asymmetry gives rise to an added incentive to inform investors who know 
they are relying on less complete information (Richardson 2001). A positive relation is 
predicted between “the extent the technology is linked to science" and recorded intangible 
assets. 


Appropriability Conditions —Information Environment 

First, established firms have strong “cost of capital" incentives to provide information 
about unobservable assets. This incentive is bolstered by the established firm's advantage, 
due to their scale and scope, to obtain control rights over intangible assets. This alleviates 
the need to keep the assets a secret. A second information effect arises from the stage of 
the firms’ projects. As a firm’s projects advance, information about intangible assets filters 
into the public domain. The associated intangible assets also tend to bundle with (become 
embodied in) other assets comprising control rights, thereby becoming more “tangible” 
and less risky (Geroski 1995). It is therefore predicted that established firms, and those 
firms with more advanced projects, will record relatively higher levels of intangible assets. 


Appropriability Conditions-—Innovation and Rent-Seeking 

In general, to have a competitive advantage firms need to put high-quality skills and 
resources in place. Management can then invest these high-quality resources in a continual 
process of innovation to produce new products, services, and technologies to keep the firm 
ahead of rivals. Rent-seeking is the investment of the firm's high-quality resources to create 
short-term monopolies over the firm's innovations (e.g., a legal monopoly in the form of a 
patent, trademark, design, no-compete contract, and short-term "private" monopolies cre- 
ated by making the innovation difficult for rivals to observe and reproduce). Investing high- 
quality resources in innovation and rent-seeking, among other things, generates valuable 
growth opportunities for the firm. A positive relation is therefore predicted between inno- 
vation and rent-seeking, and recorded intangible assets. 


10 Tf this were not the case, then managers would have no basis for policy formulation (Metcalfe 1998). Nelson 
(1987) argues this guided element explains the rate of progress in capitalist market economies. 

H Rents are earned whenever a factor of production generates a.return that exceeds the minimum return necessary 
to retain the factor in its present use (Marshall 1920). 
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Contracting and Signaling Incentives 


This section discusses competing explanations from the prior accounting literature for 
managements’ choices to record intangible assets. 


Debt Contracts 

Managers of higher leveraged firms may have incentives to record intangible assets to 
loosen debt covenant restrictions and thereby increase the firm’s capacity to service the 
debt and access new debt. A positive relation between leverage and recorded intangible 
assets is therefore predicted. If the firm experiences pressure on revenues, then managers 
of higher leveraged firms may also have incentives to decrease spending on intangible 
investments. Accordingly, a variable is employed to control for future expected economic 
conditions: the industry average of managements’ expectations of medium-term growth in 
industry profits, with a positive sign expected. 


Operating Performance 

Ceteris paribus, firms with incentives to report intangible assets would be those with 
intangible assets that management expects will lead to superior, future performance. These 
firms, with “maturing” intangible assets, usually have relatively lower, current operating 
cash flows and earnings. A negative relation is therefore predicted between recorded intan- 
gible assets and (1) a cash-flow-based performance measure comprising operating cash flow 
divided by tangible assets (i.e., prior to recording intangible assets); and (2) earnings-yield 
(earnings per share divided by stock price).'? 


Signaling Incentives 

Recording of otherwise, unobservable intangible assets could signal expected growth 
to investors and help differentiate the firm from lower quality firms (e.g., Leland and Pyle 
1977; Hughes 1986). Given the critical importance of access to capital markets at the lowest 
possible cost, it is predicted that there is a positive relationship between the firm's recording 
of intangible assets and an initial public offering, or a secondary issue of debt and/or equity. 


IIl. RESEARCH DESIGN 

Hypothesis tests are conducted in the Australian setting where companies commonly 
record intangible assets. The study period 1993—1997 is used as it represents a period that 
is relatively stable and free from major regulatory change. The sample includes both com- 
panies that do and do not record intangible assets. This facilitates a test of the association 
between technology and property-rights-related conditions and the accounting choice to 
record intangible assets. 

The sample includes Australian Stock Exchange listed companies from a wide range 
of industries. This diversity in the sample is consistent with the implicit assumption in the 
theoretical framework that technology and property rights are important fundamentals that 


12 Prior research also shows CEO cash compensation is positively related to earnings (Lambert and Larcker 1987; 
Sloan 1993) and differentially related to components of earnings that reflect stewardship aspects of management 
performance (Banker and Datar 1989; Dechow et al. 1994; Natarajan 1996). However, accounting conservatism 
and revenue recognition rules delay the recognition of revenue from intangible investment. This makes stock- 
based plans and nonfinancial performance measures more attractive for “intangibles” intensive firms (Ittner et 
al. 1997) and reduces the probability that recording intangible assets is motivated by th» compensation earnings 
pool. 

13 Poor performers can mimic growth firms and record intangible assets. However, this is a visible manipulation, 
and such incentives, on average, tend to be mitigated by penalties from contract violations and the costs of 
bankruptcy (DeAngelo et al. 1994; Dechow et al. 1996). 
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impact all industries. Regulated industry and agricultural firms are excluded because leg- 
islation and Australian GAAP impact on the assets and liabilities reported by these com- 
panies (i.e., excluded are banks and finance companies, insurance, investment and financial 
services companies, agricultural companies, and property and investment companies, and 
trusts in all sectors).^ Table 1, Panel A provides details of the sample distribution across 
industries. 

Given the focus of this study is management's choice to record intangible assets, the 
dependent variable is the intangible asset number recorded on the balance sheet. To facilitate 
additional “value of management discretion" testing, the notes to the accounts were 
searched to collect separate classes including goodwill, R&D assets, identifiable intangible 
assets, the breakdown of identifiable intangible assets into specific subclasses, and finally 
deferred items not fitting the other categories. 

To obtain this level of detail, the financial accounting data were hand-collected from 
hard copy annual reports. Companies in the selected industries were identified from the 
Australian Stock Exchange Datadisk and contacted by telephone to obtain hard copy fi- 
nancial reports. Companies whose reports could not be obtained from the company or the 
Connect 4 Annual Report Collection for the years the company was listed between 1993— 
1997 are not included in the sample. The sample selection method underweights very small 
companies in the sample because these firms tend to fail at a high frequency and/or are 
unable to supply annual reports.!* 

The final sample with the required information comprises 1,366 firm-years. This in- 
volves between 225 and 296 firms per year. Seventy-nine percent of the individual firms 
for which financial reports could be obtained, are companies that were listed for the full 
five years of the study (1993—1997). The remaining 21 percent (92 firms) either went public 
in the study period (38 firms) or delisted in the study period. These latter two cohorts 
appear in the data as follows: eight firms are included for only one of the five study years; 
14 firms for two years; 30 firms for three years; and 40 firms for four years. Table 1 shows 
the sample is fairly evenly spread across the sectors. Summary statistics reported in Table 
2, Panel A illustrate the variability in the sample firms in terms of size, performance, excess 
valuation, secondary issues, and leverage. 


Institutional Background 


Table 3 summarizes the accounting choice set for intangible assets under Australian 
GAAP in the 1993-1997 period. The available set includes capitalization or immediate 
expense to income of purchased goodwill and R&D, and capitalization of acquired iden- 
tifiable intangible assets at fair value. Similar to the recent FASB business combinations 
standard (SFAS No. 141), AASB No. 1015, Acquisition of Assets, requires identifiable 
intangible assets acquired in a business combination to be recorded at fair value. 

Internally generated identifiable intangible assets (except internal goodwill) were un- 
regulated in the 1993—1997 period, giving management wide discretion. As set out in Table 


^ Regulations include enabling and specific prudential legislation for banks, credit unions, building societies, 
general insurance and reinsurance companies, life insurance, friendly societies, and most members of the su- 
perannuation industry (http://www.apra.gov.au); company law (http: //scaleplus.law.gov.au) and accounting stan- 
dards including AASB No. 1023, Financial Reporting of General Insurance Activities, AASB No. 1038, Life 
Insurance Business, and AASB No. 1037, Self-Generating and Regenerating Assets. 

'S Deferrals include extractive industry exploration costs and items not fitting the other categories. The sum of all 
classes differs slightly from the number reported on the balance sheet as deferred items and some other items 
are classified as “Other Non-Current Assets" or “Plant, Property and Equipment." 

16 While a point to be aware of, these are the riskiest companies not representative of the population. ASX quoted 
companies are: 1,070 in 1993; 1,144 in 1994; 1,129 in 1995; 1,136 in 1996; and 1,159 in 1997. 
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TABLE 1 
Sample Composition 


Panel A: Distribution across Australian Stock Exchange Sectors (n = 1,366 firm-years) 


ASX 
Sector Count Percent 


11-15 GOLD—GOLD PRODUCER/EXPLORER/MINING/GOLD and 
COPPER 65 4.76 


21-27 OTHER METALS—DIVERSIFIED MINING/BASE METALS/ 
MINERAL SANDS/BAUXITE/DIAMONDS/ MINERAL 





EXPLORER 55 4.02 
31-33 DIVERSIFIED RESOURCES—OIL, STEEL, MINING/ 

MINING, SMELTING 20 1.47 
41—46 ENERGY—OIL/GAS PRODUCER/EXPLORER/INVESTMENT/ 

GAS DISTRIBUTION/COAL/URANIUM 105 7.69 
52 INFRASTRUCTURE and UTILITIES 14 1.03 
61 DEVELOPERS and CONTRACTORS— building, contractor 20 1.47 
71-74 BUILDING MATERIALS—CEMENT/BRICK,PIPES,TILES/ 

TIMBER and BOARD 79 5.78 
78 MISCELLANEOUS INDUSTRIALS—MISCELLANEOUS 

SERVICES | 5 0.37 
81—83 ALCOHOL and TOBACCO—BREWER/VINTNER/TOBACCO 50 3.64 


91-96 FOOD and HOUSEHOLD —FOOD/FLOUR MILLER, BAKER/ 
SOFT DRINK and CONFECT/HOUSEHOLD 


GOODS,CHEMICALS 94 6.89 
101 CHEMICALS— CHEMICALS /FERTILISERS/ 
CHEMICALS,FERT,PAINT 33 2.42 


111-115 ENGINEERING —HEAV Y ENGINEERING/MACHINERY 
MANUFACTURER/ENGINEERING CONTRACTOR/LIGHT 
ENGINEERING 113 8.27 
122-126 PAPER and PACKAGING—FOREST PRODUCTS, TRADE/ 
PAPER MERCHANT/CAN MANUFACTURER/PLASTIC 
BOTTLES 23 1.69 
131-137 RETAIL—RETAIL WHOLESALE RETAILER/ 
MANUFACTURER,RETAILER/RETAIL INVESTMENTS / 


WHOLESALER RETAIL 71 5.64 
141-144 TRANSPORT —TRANSPORT/INTERNATIONAL TRANSPORT/ 

OTHER SERVICES/SECURITY 26 1.89 
151-155 MEDIA—DIVERSIFIED MEDIA/PUBLISHERS/TELEVISION/ 

ADVERTISING, MARKETING 98 7.17 
182-184. TELECOMMUNICATIONS—CABLES/EQUIP, SERVICES/ 

OTHER 43 3.15 


211-215 HEALTHCARE and BIOTECHNOLOGY —PHARMACY / 
BIOTECHNOLOGY/HEALTH and MEDICAL/HEALTH and 
RELATED PRODUCTS 99 7.25 


221-228 MISCELLANEOUS INDUSTRIALS—MISCELLANEOUS 
INDUSTRIALS/MISCELLANEOUS SERVICES/MINING 
SERVICES / AUTOMOTIVE and RELATED SERVICES/ 
COMPUTER AND OFFICE SERVICES/HIGH TECHNOLOGY ` 223 16.33 


231 DIVERSIFIED INDUSTRIALS—DIVERSIFIED INDUSTRIAL 94 6.88 
241,243 TOURISM and LEISURE—CASINOS, GAMING/LEISURE 

ACTIVITIES 30 2.19 
Total 1366 100.00 


(continued on next page) 
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TABLE 1 (Continued) 


Panel B: Sample Frequency for Individual Years for the Pooled Sample 


# Years 

Listed in 

1993-97 Firm Firm/ Percent 
1993 1994 1995 1996 1997 Total Period Count Years % 


<L<———<§ š — ih TN  —  L i aaa TT 


Number of firms 225 267 286 292 296 1,366 1-3 22 126 9.0 


Percentage of 
total sample 165 19.5 209 214 21.7 31000 4-5 256 | 1240 91.0 


308 1,366 100.090 





Panel C: Intangible Asset Frequency of Recognition for the Pooled Sample 


Intangible 
Assets 
Recorded from 
One or More 














RDITA HAITA GW/TA Classes 
Recognize Count % Count % Count % Count % 
No 1150 84.3 703 : 51.6 636 46.7 431 31.6 
Yes 23 157 660 484 727 533 95 684 
Total 1,363 100.0 1,363 100.0 1,363 100.0 1,366 100.0 


RD/TA = research and development assets divided by total assets; 

GW/TA = purchased goodwill divided by total assets; and 

HAITA = identifiable intangible assets divided by total assets. 

Based on examination of scatter and box plots, INTANG/TA (intangible assets reported on the balance sheet 
divided by total assets) has one extreme value deleted for Collins Motor Corporation in 1993 (total assets 

= $6,904,405 while total intangible assets = $6,894,400). The intangible asset variables have one missing 
observation in 1993 (Innovax Corporation) and two missing observations in 1995 (Harris Scarfe and Formulab 
Neuronics Corporations). 


3, a conceptual framework statement, Statement of Accounting Concepts (SAC No. 4), 
provides asset definition and recognition criteria (similar to the FASB and IASB criteria). 
However, corporate compliance with SAC No. 4 is not mandatory. Recognition of internally 
generated goodwill is prohibited under AASB No. 1013, Accounting for Goodwill. This is 
not a well-defined item and, arguably, some recorded identifiable intangible assets fit the 
internal goodwill category (e.g., recorded items labeled as intellectual property or propri- 
etary technology). Table 2, Panel B documents the types of identifiable intangible assets 
recorded by the sample firms. The formation, issue, and deferred cost items in Table 2 are 
excluded from the analyses because it is not clear they are assets. 

Table 1, Panel C reveals that 68 percent of the sample firm-years recognize intangible 
assets of some kind. Sixteen percent recognize R&D assets, 48 percent recognize identifi- 
able intangible assets, and 53 percent recognize goodwill. In Table 2, Panel A, the intangible 
asset to total asset mean (median) is 10 (2) percent. Untabulated statistics show 1,145 (84 
percent) of the firm-years report intangible assets to total assets between 0 and 20 percent. 
Recording intangible assets (other than R&D assets) 1s therefore common, however, the 
magnitude is modest. 
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TABLE 3 


Summary of Accounting Methods for Intangible Assets under Australian 
GAAP for the 1993-1997 Time Period 


Intangible 
Asset Applicable Accounting 
Categories Standard Accounting Method Choices 
Purchased AASB No. 1013 Accounting for — —Capitalize using the purchase method and 
goodwill Goodwill amortize 
AASB No. 1015 Acquisition of —lImmediately expense if no benefits 
Assets expected 
—Annual impairment test 
Acquired AASB No. 1015 Acquisition of —Capitalize at fair value 
Identifiable Assets —No specific standard for identifiable 
intangible AASB No. 1010 Accounting for intangible assets subsequent to 
assets the Revaluation of Non- acquisition 
Current Assets —No specific amortization requirement in 
the 1993-97 time period for intangible 
assets 
-—In the 1993-97 study period upward and 
downward revaluations were permitted.? 
Internally No specific accounting standard — Under SAC No. 4, an asset is future 
generated Non-mandatory guidance in SAC economic benefits controlled by the 
Identifiable No. 4 (Statement of entity as a result of past transactions or 
intangible Accounting Concepts No. 4) other past events. It permits recognition 
assets AASB No. 1010 Accounting for when (a) it is probable future economic 


Research and 


Development 


the Revaluation of Non- 
Current Assets 


AASB No. 1011 Accounting for 
Research and Development 


benefits embodied in the asset will 
eventuate; and (b) the asset possesses a 
cost or other value that can be measured 
reliably. 

—No specific amortization requirement in 
the 1993—97 time period for intangible 
assets 

—In the 1993-97 study period upward and 
downward revaluations were permitted.* 


—Capitalize if benefits expected to exceed 
costs beyond reasonable doubt, otherwise 
immediately expense. 


* However, the data indicates that upward revaluations of intangible assets are not common. 


Measurement of Variables 


Patents are widely used to construct technology conditions measures because they “‘pro- 
vide a uniquely detailed source of information on inventive activity" (OECD 1994, 9). 
Patent measures are useful because technology areas and their “states” are outcomes from 
inventive (or innovative) activity of the firms, their rivals, and the wider economy in some 
instances (e.g., Schumpeter 1934; Metcalfe 1998). Further, patent-based metrics tend to 
have high construct validity because patent data covers virtually all technologies (Narin 
1995). As this study focuses on technology conditions facing managers making operating 
and accounting decisions, data from a large competitive market are needed to obtain valid 
measures. For this reason, United States Patent and Trademark Office (USPTO) data are 


The Accounting Review, July 2005 


Accounting Recognition of Intangible Assets: Theory and Evidence on Economic Determinants 981 


used. The data were obtained from CHI Research Inc., which compiles USPTO patent data 
commercially on an entity “unit” basis. The CHI Research database covers about 67 percent 
of all entities patenting into the United States patent market. CHI focuses on the prolific 
patentees because these are the entities creating technology areas and, hence, technology 
conditions. The World Intellectual Property Organization (WIPO) has a "technology area" 
classification (the Intellectual Property Classification [IPC]). CHI Research employs this 
IPC, rather than the USPTO classifications, as the IPC is industry-orientated and easier to 
interpret. CHI Research classifies all the prolific patenting entities into one of 26 indus- 
tries." The entities are then classified into one or more of 30 (simplified IPC) technologies 
within their industry (i.e., 26 x 30 = 780 possible technology areas). 

These 780 technology areas are the "units" of measurement for the purpose of this 
study. That is, the CHI entity unit data are aggregated to give averages for the 780 possible 
technology areas. As discussed in detail in the Appendix, to code the firms with the “‘tech- 
nology area” unit data, the sample firms are classified into one of the CHI industries (one 
of 26) and then into one of the technologies within their industry (one of 30). Each company 
is then assigned the relevant measures of technology conditions for their dominant tech- 
nology area. See the appendix for a full explanation. | 

CHI Research uses information disclosed in the USPTO patents to calculate several 
technology metrics on an annual basis.’? Three of these are employed in this study to 
measure technology strength, technology cycle time, and science linkage. Table 4 sum- 
marizes the variables' definitions and measurements. 

The metric employed to measure technology strength (STRENGTH) for tests of H1 is 
the “Number of Patents x Current Impact Index," which is an annual measure of the patent 
portfolio size in a technology area weighted by patent quality. The Current Impact Index 
indicates patent portfolio quality and equals the weighted sum of citation ratios for each of 
the past five years of patents, as cited in the current year by all USPTO patents. Ceteris 
paribus, technologies with highly cited, prior (five years of) patents are more important. 
The metric employed to measure technology cycle time (CYCLE) for tests of H2 is the 
median age in years of prior related patents cited on the front page of current patents. 
CYCLE is an annual measure that reflects the number of years elapsed from the previous 
patents upon which the current patent is improving and, hence, the rate that a technology 
is advancing. The metric employed to measure science linkage (SCIENCE), for tests of H3, 
is a count of the number of scientific papers referenced on the front page of the patents in 
a technology area. A higher value in any year indicates a technology is advancing on a 
scientific basis. 

Measures of the firm's information environment for tests of H3 are as follows. The 
extent the firm is established is measured by: sales deflated by market value, the listing 


17 Industries are Aerospace; Automotive; Biotechnology; Chemicals; Computers; Conglomerates; Consumer Prod- 
ucts; Electrical; Electronics; Energy; Engrng., Oil Field Svcs; Food, Bev. and Tobacco; Forest and Paper Prods.; 
Govt. Agencies; Health Care; Instrument. and Optical; Machinery; Materials; Metals; Misc. Companies; Phar- 
maceuticals; Research Institutes; Semiconductors; Telecommun.; Textiles; Universities. 

Technologies are Agriculture; Oil and Gas, Mining; Power Generation and Distribution; Food and Tobacco; 
Textiles and Apparel; Wood and Paper; Chemicals; Pharmaceuticals; Biotechnology; Medical Equipment; Med- 
ical Electronics; Plastics, Polymers and Rubber; Glass, Clay and Cement; Primary Metals; Fabricated Metals; 
Industrial Machinery and Tools; Industrial Process Equipment; Office Equipment and Cameras; Heating, Ven- 
tilation, Refrigeration; Misc. Machinery; Computers and Peripherals; Telecommunications; Semiconductors and 
Electronics; Measurement and Control Equipment; Electrical Appliances and Components; Motor Vehicles 
and Parts; Aerospace and Parts; Other Transport; Misc. Manufacturing; Other. 

'? This includes the class to which examiners have assigned the patent: citations to prior related patents and to 

scientific papers and patent counts. 
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TABLE 4 
Variable Definition and Measurement 
Theoretical Variable 
Construct Denoted by Measurement 
Technology conditions 
Technology STRENGTH The number of patents granted in a technology area multiplied 
strength by a current impact index, which is a quality weight 


calculated as the technology area average of the number of 
times the previous five years of patents in the technology 
area are cited in the current year: firm i is coded on the 
metric for the relevant technology area for year t 

Technology cycle CYCLE Cycle time equals the median age in years of the patents cited 

time on the front page of current patents in a technology area: 

firm i is coded on the metric for the relevant technology 
area for year t 


Measures of the firm’s ability to appropriate future benefits 


Technology SCIENCE Science linkage equals the average number of science 
science references cited on the front page of patents granted in a 
linkage technology area: firm i is coded on the metric for the 

relevant technology area for year f 
Information SLS/MV Firm sales from operations divided by market value equity 
environment (MV) from firm i annual report for year t end 
LIST The year the company listed on the Australian Stock 
Exchange 
MV Number of ordinary shares multiplied by stock price for firm i 
in year z balance date 
CAP/MV Capital commitment is equal to ending dollar amount of 


capital expenditure and lease commitments disclosed in the 
notes to the accounts (but not yet recorded on the balance 
sheet), divided by the market value equity, for firm i for 


year t end 
Innovation and EV/MV Excess valuation equals (market value equity — [book value 
rent-seeking equity — intangible assets]) divided by market value equity 
activity from firm i annual report for year t balance date 
RDINT Industry R&D intensity equals industry R&D to industry sales 


for year t (ABS Catalogue Nos. 8104.0 and 8140.0) 
Contracting, operating performance, and signaling variables 


Debt contracts LEV [Debt divided by (market value equity + debt)] from the 
annual report for firm i for year t end 
Operating OP/TANG Fiscal year net operating cash flows divided by tangible assets 
performance from the annual report for firm i for year t end 
YIELD Diluted earnings per share divided by stock price for firm i 
for year t end 
Signaling IPO Dummy equal to 1 for the year in the 1993—97 period a firm 
incentives first lists on the Australian Stock Exchange, and 0 


otherwise, for firm i in year t 
ISSUE! MV Sum of debt and equity issues from the annual report divided 
by the market value of equity for firm i for year t 
Expected profit GROWTH Industry-level measure of managers' medium-term growth 
growth expectation for year t (survey data published in ABS 
Catalogue No. 5250.0) 
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year, and market value. Positive signs are predicted for sales and equity market value, and 
a negative sign for the listing year variable (defined as the year of listing). The listing and 
Stock price data were collected from the ASX Datadisc and SIRCA. The stage of advance- 
ment of the firm's projects is proxied by capital commitments (deflated by market value). 
This amount is disclosed in a note to the accounts but is not (yet) quantified on the balance 
sheet. Higher values suggest the firm has more advanced projects. 

The firms’ innovation and rent-seeking, and the ensuing valuable growth opportunities, 
are not directly observable. Prior studies have employed market and R&D measures to 
capture the firms’ stock of, and investment in, growth opportunities, respectively, (e.g., 
Smith and Watts 1992) and this approach is adopted in this study for tests of H3. The first 
measure is labeled excess valuation (EV) following Thomadakis (1977) and Connolly et al. 
(1986), and is measured as equity market value minus book value of tangible assets. Cohen 
et al. (2001) provide evidence that equity market value reflects the profitability outcomes 
of growth opportunities over the long run. The second measure is R&D intensity, equal to 
R&D expenditures divided by sales. Because Australian firms do not comprehensively re- 
port their R&D expenditures (Percy 1998), industry-level R&D expenditures and sales data 
from the Australian Bureau of Statistics are used. 


IV. EMPIRICAL ANALYSES 

The dependent variable, intangible assets divided by total assets, is left-censored at 
zero, meaning companies can have a ratio of intangible to total assets that is zero or greater 
than zero, but not less than zero. About 32 percent of the sample firm-years has zero values 
for the dependent variable, intangible assets divided by total assets. This is a major violation 
of the assumption underlying the ordinary least squares (OLS) estimator that the dependent 
variable is a continuous normal variable. It is not possible to obtain unbiased estimates 
from an ordinary least squares function. In this case, a Tobit estimator is the correct function 
(Greene 2000). 

Equation (1) tests HI—H3. Equation (2) also includes the competing explanations: 


y, = X255, Bo YR,, + BıSTRENGTH, + B,STRENGTH?, + BCYCLE, 


+ Bg CYCLE, + BSSCIENCE, + B,SCIENCE', + G,SLS/ MV, + BLIST; 
+ BMV, + B,,CAP/MV, + B,,EV/MV, + BiRDINT, + y; l (1) 


Ya = Bo + B,STRENGTH, + BSTRENGTH?, + B,CYCLE, + B,CYCLE?, 
+ B,SCIENCE, + B ,SCIENCE2, + BSLS/MV, + B4LIST;, + BMV, 

+ BioCAP/MV, + B,,EV/MV, + B9RDINT, + EBj|COMPETING,, + y. 

| (2) 


The relationship between the recorded intangible assets and the technology variables 
is modeled as a quadratic function. This is consistent with the extant literature that docu- 
ments a nonlinear, S-shaped relationship between technology and investment-related vari- 
ables (see the review by Geroski [2000]).*° The positive (negative) signs predicted for 


2 According to Eberly (1997), one cause of nonlinearity is that investment components generate different rates of 
return. These components are a fixed cost, a linear cost, and an adjustment cost reflecting uncertainty associated 
with competitive processes. Ás an integral element of this adjustment factor, the firms' intangible investments 
are not expected to be monotonically associated with technology conditions. 
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technology strength and science linkage (technology cycle time), are expected to become 
negative (positive) for the quadratic terms as economic and competitive uncertainties impose 
limits on management’s ability to predict intangible investment outcomes. The sales and 
market capitalization variables are in natural logarithm form. Results are reported from 
annual regressions and for pooled regressions, which include dummy variables for year 
effects. The variables and regression residuals have been screened and extreme outliers 
deleted (see the Table 1 and 2 notes for details). Hypothesis tests evaluate Z-statistics for 
the null hypothesis that regression coefficients equal zero. The Z-statistics are computed 
using Huber-White adjusted standard errors to correct for heteroscedasticity (White 1980), 
and clustering (Huber 1967; White 1982) due to coding the sample firms on categories of 
technology area and industry (R&D/sales) metrics. 

Correlations reported in Table 5 are consistent with the predicted positive and negative 
relations between the dependent variables and technology strength and technology cycle, 
respectively. Correlations with the other predictor variables, sales-to-market value, listing 
year, and market value vary with the dependent variable. The strongest correlations are for 
intangible assets and the identifiable intangible assets which, as predicted, are positively 
associated with technology strength, excess valuation and R&D intensity, and negatively 
correlated with technology cycle time and operating performance. 


Primary Hypotheses Results 


Estimates for Equations (1)-(2) are reported in Panel A of Table 6. These pooled 
regressions include untabulated fixed year effects. The results are consistent with H1 and 
H2: intangible assets (divided by total assets) are positively associated with technology 
strength and negatively associated with the length of the technology cycle. Moreover, the 
intercept is insignificant in Equation (1) suggesting that zero intangible assets will be re- 
corded in the absence of technology strength. 

As predicted in H3, the firm’s ability to appropriate the benefits from intangible assets 
is also significantly associated with the choice to record intangible assets. Specifically, the 
information environment measures (sales-to-market value, market value, capital commit- 
ment) and the innovation/rent-seeking measure (excess valuation) are positively and sig- 
nificantly associated with the recorded intangible assets. However, the science linkage co- 
efficient has the predicted positive sign but is not significant, while the listing year variable 
is positive, indicating that it is not the oldest companies (in listing terms) recording the 
intangible assets. The other innovation/rent-seeking measure, R&D intensity, has a positive 
and significant coefficient. However, it is not significant when the technology variables are 
also included (Table 6, Panel A in the column headed “Both’’). This suggests R&D intensity 
is not as important as the technology conditions faced by the company in the choice to 
record intangible assets. 

In Table 6, Panel A, Wald statistics computed from maximum likelihood estimation of 
the variance, compare the vectors of residuals from the restricted and unrestricted regression 
under the null hypothesis that the independent variable coefficients are zero. The F-statistics 
reported in the last column of Table 6, Panel A suggest that science linkage and R&D 
intensity are the only variables not systematically associated with the choice to record 
intangible assets. Table 6 also reports information criterion statistics, the Akaike and 
Hannan-Quinn statistics, which are model selection criteria for non-nested models.*! The 


21 Akaike info criterion (AIC) [(—2(Log. L/t) + 2(k/0] and Hannan-Quinn criterion (HQ) [(—2(Log. L/t) 
+ 2kLog(Log(t))/t] where Log.L is a log likelihood function with k parameters estimated using t observations. 
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smallest value indicates the preferred equation, which in Table 6, Panel A is the regression 
including all the variables (in the “Both” column). 

Table 6, Panel B reports the estimates for Equation (1) omitting the quadratic terms 
(for technology strength, technology cycle time, science linkage). The results are qualita- 
tively the same as those in Panel A. However, the coefficient estimates and the power of 
the Wald statistics differ. In particular, excluding the quadratic terms causes decreased 
loading on technology and innovation/rent-seeking variables and increased loading on the 
listing, market value, and capital commitment variables. The omitted variables tests at 
the bottom of Panel B are significant for the technology strength and cycle time quadratic 
terms, suggesting this increased loading is due to omitted, technology variables. Finally, 
the Akaike and Hannan-Quinn information criterion suggest that the full Equation (1) in 
Panel A, including the quadratic terms (for the technology variables), is the preferred equa- 
tion from the estimates reported in Table 6. 

Table 7 reports individual year and pooled estimates for Equation (2). Equation (2) 
includes the predictor variables and the competing variables proxying for cross-sectional 
differences in contracting, firm performance, and signaling incentives. The pooled estima- 
tion includes untabulated fixed-year effects. The signs for the technology strength, tech- 
nology cycle time and science linkage variables are all consistent with the predicted signs 
although the significance varies across the years. Contrary to Table 6, Table 7 results provide 
some evidence consistent with a positive science linkage relationship, but the information 
environment measure, sales deflated by market value, is now insignificant. The results 
mirror those in Table 6 for the other information environment (capital commitment, listing 
year, market value) and innovation/rent-seeking measures (excess valuation, R&D inten- 
sity). The positive sign remains for the listing year variable incrementally to market value, 
the IPO, and secondary issue variables, indicating this variable is capturing younger, estab- 
lished firms. As it is probable these latter firms would be the ones with maturing investment 
opportunities, the positive sign is consistent with efficient accounting choices. 

In relation to the competing explanation variables, there is some evidence consistent 
with an IPO signaling association with the recording of intangible assets but no evidence 
of an association with secondary issues of debt and equity. The evidence is consistent with 
a significant, negative association between operating cash flows divided by tangible assets 
and recorded intangible assets as predicted. However, the earnings-yield coefficient has a 
positive sign, not the predicted negative sign. Leverage has the predicted positive sign and 
is significant in each year. The earnings-yield and leverage results suggest it is not only 
firms that have yet to grow that are recording intangible assets, but also firms that have 
already grown. 

Redundant variables tests in the last column of Table 7 for each variable in the pooled 
regression are also consistent with the hypothesized relations between recorded intangible 
assets and technology and property-rights-related conditions. The F-statistics and Log like- 
lihood ratios suggest that sales deflated by market value, capital commitment, and R&D 
intensity are the only redundant predictor variables, while the secondary issues variable is 
the only redundant competing explanation variable. To examine the separate explanatory 
power of the competing (contracting, operating, and signaling) variables, the pooled re- 
gression is re-estimated including only these variables. This regression has an adjusted R? 
of only 3 percent compared to 13 percent for the predictor variable regression (i.e., the 
"Both" column in Panel A of Table 6). The importance of the predictor variables is further 
confirmed by Log likelihood ratio and F-statistics reported in Table 7, which robustly reject 
the null that the set of predictor variables in Equation (6) are redundant. 
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To summarize, the primary hypothesis tests suggest that technology and property-rights- 
related conditions are important explanations for management’s accounting choice to record 
intangible assets. The analysis suggests they are more important explanations than the 
contracting, operating, and signaling variables. 


Robustness Tests 


Additional tests evaluate the sensitivity of these results to the distributional properties 
of the data and complexities of the business environment. These include (a) rank regres- 
sions; (b) higher and lower technology industry effects; and (c) industry effects. For (a), 
the Tobit regressions with ranked transformations of the strength of the technology, cycle 
time, science linkage, and R&D intensity variables give the same results except that the 
R&D intensity coefficient is significant with a negative sign. For (b), Equation (2) is re- 
estimated with technology strength, cycle time, science linkage, and R&D intensity, each 
entered as two continuous higher and lower technology variables that are the value of the 
original variable or zero.” The results for H1—H3 and the competing explanatory variables 
are very similar to those already reported indicating that the technology "value added" in 
an industry is not an omitted, correlated variable. The only new insights are that the pre- 
dicted negative technology cycle time and positive science linkage effects are more pro- 
nounced for firms in industries that have traditionally been classified as lower technology 
"value added." This result probably reflects a documented trend to employ high-technology 
equipment and techniques in traditionally low-technology industries (see DIST 1996). In 
addition, R&D intensity is significant and negative (positive) for companies in lower 
(higher) technology industries. These findings for science linkage and R&D intensity pro- 
vide further insights on the mixed results obtained for these variables in the "Primary 
Hypotheses Results" subsection. Finally, re-estimating Equation (2) with industry dummies 
does not alter the results indicating they are not driven by industry.” 


The ** Value" of Management Discretion under GAAP to Record Intangible Assets 


If underlying economic conditions are a first-order influence on accounting choice for 
intangible assets, then, ceteris paribus, the intangible assets for which management have 
the highest accounting discretion should be more highly correlated with the underlying 
economics of the firm. Moreover, this greater alignment with economic factors should also 
result in higher value relevance to investors for these recorded intangible assets compared 
to the two other classes. These two predictions are tested to provide additional evidence 
on the efficiency outcomes of giving management discretion to record intangible assets. 
Recall that management has a voluntary choice to record identifiable intangible assets. In 
contrast, it is mandatory to record purchased goodwill arising in an acquisition,” while 
R&D assets can be recorded if management is sure beyond reasonable doubt that the 
expected benefits will outweigh the costs. 

Equation (2) is re-estimated with the three intangible asset classes as the dependent 
variables: purchased goodwill divided by total assets, R&D assets divided by total assets, : 


22 That is, Htech.. STRENGTH = STRENGTH value if TECH = 1, and 0 if TECH = 0; and Ltech . STRENGTH 
= STRENGTH value if TECH = 0, and 0 if TECH = 1. Technology use in industry affects the maturity of the 
industry, value added to products, and profits and risks (Agarwal and Audretsch 2001). The OECD schema is 
used to classify firms as higher or lower technology (see OECD 1997). 

23 The only industries with significant coefficients are media and publishing with positive signs, and construction, 
energy, and mining with negative signs. 

?* Of course, management have the strategic choice to obtain intangible assets by acquisition, by internal devel- 
opment, by an alliance, or another method. 
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and identifiable intangible assets divided by total assets. In addition, returns models are 
estimated based on the following earnings-based Equation (Ohlson 1995). 


R, = ay + a, AE, + a (AE,,*E_neg,) + o4E, + ou (E, *E neg,;) + a;Debt,, 
+ agTang, + a,GW,, + agRD;, + aglIA;, + w (Tang, Bv_neg,) 
+ eu (GW,*Bv neg;) + a, (RD,*Bv neg;) + a. (IA,*Bv_neg,) + o,,Cap,, 


+ Die, e Industry; + lo, e Year, + Nir (3) 


where: 


R,, = fiscal year stock return with dividends added back for firm i for time f; 
E, = per share earnings before extraordinary items for firm i for time t; 
E neg, = a dummy variable equal to 1 for firms with negative earnings, and O oth- 
erwise for firm i for time t; 
Debt, = total liabilities per share for firm i for time t; 
Tang, = tangible assets per share for firm i for time t; 
W, = purchased goodwill assets per share for firm i for time t; 
RD, = research and development assets per share for firm i for time t; 
HA, = identifiable intangible assets per share for firm i for time t; 
Bv neg, = a dummy variable equal to 1 for firms with negative equity book value, 
and 0 otherwise for firm i for time t; 
the capital commitments disclosed in the notes to the accounts that are not 
yet recognized on the balance sheet per share for firm i for time t; 
ZaIndustry,, = industry dummy variables; 
>o Year, = year dummy variables; and 
1, = the regression residual. 


ll 


Cap, 


The continuous variables in Equation (3) are per share and deflated by lagged price. 
Equation (3) includes changes in earnings, earnings, and book value of equity components 
to enable the significance of the coefficients for the intangible asset classes to be evaluated, 
while controlling for other accounting information sources. Prior evidence shows that the 
weights relating earnings and book value to price vary predictably with the profitability of 
current operations (e.g., Barth et al. 1996). Given the diversity of the sample firms (..e., 
their size, life cycle stage, and performance), dummy variables are therefore interacted with 
assets and earnings to permit the slopes to vary for firms with positive and negative values 
of book value and earnings. In addition, capital expenditures disclosed in the notes to the 
accounts but not recognized on the balance sheet proxy for unrecorded, inter-temporal 
options to alter the scale of operations (Zhang 1999). 

Evidence consistent with the predictions above requires: (a) for the re-estimated Equa- 
tion (2), that significance tests of the regression coefficients are consistent with H1—H3 for 
the identifiable intangible asset regression, but not for the goodwill and R&D asset esti- 
mations; and (b) the identifiable intangible assets are more highly correlated with stock 
returns in estimates of Equation (3) as evidenced by significant t-statistics and Wald tests 
that suggest a, is greater than a, and ag. In relation to (a), estimates of Equation (2) for 
the three classes of intangible assets are reported in Table 8. 

The results are consistent with (a) and hence the prediction that the intangible assets 
with the highest accounting discretion are more highly correlated with the underlying ec- 
onomics of the firm. In Table 8, the regression estimates are consistent with all three of 
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TABLE 8 
Effects of Differences in Accounting Discretion on the Predicted Relations in H1-H3 


Tobit Regressions of Intangible Asset Classes (GW/TA, RD/TA, IIA/TA) on the Predictor and 
Competing Variables (Pooled 1993-1997) 


Ya = 2553 Bo, YR, + BjSTRENGTH, + STRENGTH", + BCYCLE, + G,CYCLE?, 


+ B,SCIENCE, + B,SCIENCE’,, + BJSLS/ MV, + B,LIST,, + MV, — B, CAP/MV, 
+ B,,EV/MV, + B,;RDINT, + ZB,COMPETING;, + wi (2) 
GWI/TA RD/ITA ITA/TA 
0 = 634 0 = 1140 0 = 697 
Sign > 0 = 716 > 0 = 210 > 0 = 653 
H1: Technology Strength 
STRENGTH + —2.5e-05 6.9e-06 7.8e-05 
= 2. dtm 0.44 4,57** 
STRENGTH? - 3.6e—-09 —4.7e—09 —9.2e-09 
3.04** —2.04* —3.85** 
H2: Technology eye Time 
CYCLE. —0.024 —0.063 —0.022 
3.99 ** wt —].84* 
CYCLE? + 0.001 0.002 0.001 
3.34** 4.38*** ].71* 
H3: ee, Conditions—-Science Linkage 
SCIENCE 3.2e-03 —0.011 0.015 
1.36 —1.61* 2.20* 
SCIENCE? im —2.2e-04 0.001 —0.001 
ma) es 1.79% —1.67 
H3: Appropriability Conditions—Information Environment 
SLS/MV + 0.010 0.002 —0.001 
9.59 '** 0.95 —0.35 
LIST de —2.8e-05 —0.001 0.002 
—0.22 = 2061” 4.21** 
MV + 0.006 —0.019 0.027 
4.04** ug 22€ 6.30** 
CAP/MV + —0.002 —0.015 1.1e-04 
—0.24 —0.81 0.01 
H3: Vi ER Conditions—-Innovation and Rent-Seeking 
EV/MV 0.007 —0.002 0.036 
1.68* — 0.22 2.]9** 
RDINT xs —1.411 —2.086 1.648 
—6.86** —4.32** 3.54** 
Contracting, Operating Performance, and Signaling Incentives 
IPO + —0002 0.013 —0.011 —0.020 0.106 0.083 
—0.08 0.53 —0.207 —0.44 2.05* 1.67 
ISSUE/ MV + | —-0.000  -—0.004: —0.033 0.021 0.010 0.002 
—1.62 —0.77 — 1.23 ~ 1.49 0.56 0.17 
OP/TANG — —0.008  —0.036 —0.027 0.008 —0.093 —0.096 
—0.32 —1.49 —2.19* 0.41 —2.50* —2.53** 
YIELD ëm 0.007 0.021 — 0.020 —0.002 —0.006 0.019 
0.76 1.52 1.33 —0.14 —0.30 0.57 
LEV + 0.091 0.050 —0.020 —0.060 0.066 0.159 
4.92** 2.19 ** —0.49 —1.18 1.47 3.30** 
GROWTH + —0002  -0.001 0.001 0.002 —0.002 —0.002 
CH 71%: ep 0.85 1.49 =1.78" —1.58 
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TABLE 8 (Continued) 
GWITA RDITA HAITA 
0 = 634 0 = 1140 0 = 697 
Sign > 0 = 716 > 0 = 210 > 0 = 653 
Intercept —0.021 0.114 —0.208 3.179 —0.021 —4.056 
—1.42 0.42 5:307 2.96** —0.59 —4,53** 

Adj. pseudo R? —0.02 0.06 —0.01 0.04 0.02 0.19 
Log likelihood 197.17 294.57 —299.49 —221.30 —509.79 | —404.62 


Tobit regression coefficient estimates, Z-statistics, and probabilities are reported (Sig. * = «0.05; ** = «0.01). 
Z-statistics are computed using Huber (1967) and White (1980, 1982) adjusted standard errors. Maximum 
likelihood estimates use the Newton-Raphson algorithm. 

Table 4 defines the independent variables. 

The dependent variables are defined as follows: 

GW/TA = purchased goodwill divided by total assets; 

RD/{TA = research and development assets divided by total assets; and 

HAITA = identifiable intangible assets divided by total assets. 

Untabulated dummy variables controlling for year effects are included in the pooled regressions. 





the hypotheses only in the identifiable intangible asset regression.” The choice to record 
identifiable intangible assets is positively related to the strength of the technology (H1), 
science linkage (H3), the state of the firm’s information environment (H3) (listing year and 
market value), and the innovation/rent-seeking activity (H3) (excess valuation and R&D 
intensity), and is negatively associated with the length of the cycle time (H2). The choice 
to record identifiable intangible assets is also associated with lower operating performance 
and higher leverage and is positively associated with the IPO variable. However, the IPO 
relationship is only observed in the “competing variable" regression (second to last column 
of Table 8) suggesting “IPO signaling” is a second-order effect to technology and property 
rights conditions. The competing variable only regression (second to last column) has an 
R? of only 2 percent compared to 20 percent for the full regression including the technology 
and property-rights-related variables. This suggests the technology and property-rights- 
related conditions are more important than the contracting and signaling explanations. 
The goodwill and R&D asset regressions, in contrast, provide mixed results. The only 
evidence consistent with the hypothesized relations across all three regressions is the neg- 
ative relation predicted between the cycle time length and the recording of intangible assets 
(H2). For the goodwill asset regression, the only other robust correlations are positive 
associations between the recording of goodwill assets and the sales and market value var- 
iables. The correlations with sales and market value are conjectured to be artifacts of the 
GAAP requirement to capitalize purchased goodwill and the acquiring firm's capacity to 
fund the acquisitions, rather than a reflection of the firm's underlying economics. This 
conjecture is consistent with the limited statistical association between the goodwill assets 
and stock returns reported (ahead) in Table 9. The R&D asset regression (in Table 8) 
indicates that R&D assets tend to be recorded by smaller established companies (smaller 
market value and older as measured by the listing year), not yet generating sales, facing 
short cycle times, and in low R&D intensity industries. It is doubtful these R&D assets are 
the “beyond reasonable doubt" type of R&D envisaged by accounting regulators since 


25 The identifiable intangible assets regression has a higher (pseudo) R? compared to the R?s for the goodwill and 
R&D regressions (17 percent compared to 6 and 4 percent, respectively). However, likelihoods and the R? 
statistics are not comparable when the dependent variables differ (e.g., Edwards 1972). 
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these are, on average, smaller, earlier life cycle companies facing escalating costs of com- 
peting in shorter cycle technologies. This conjecture is consistent with the results (ahead) 
in Table 9 where the R&D asset coefficient is never significant. 

The variables in Table 9 generally have the expected signs. However, the coefficient 
estimate for the R&D assets is never significant, while the significance of the goodwill 
coefficient is sensitive to the specification of the equation. In contrast, the coefficient esti- 
mates for identifiable intangible assets are positive and significant in all the regressions in 
Table 9. Wald statistics (based on maximum likelihood estimates) reported in the bottom 
row of Table 9 confirm these results: the null hypothesis, a, = 0, is rejected at less than 1 
percent, but overall the Wald tests cannot convincingly reject the null that a, = ag = 0 for 
the majority of the regressions. Finally, including industry dummy variables does not alter 
the main thrust of these conclusions. 

To summarize, the “value of management discretion" tests suggest that identifiable 
intangible assets are more highly correlated with the underlying economics of the firm 
compared to the less discretionary classes, purchased goodwill and R&D assets. The former 
type of intangible asset is also consistently value-relevant in contrast to the more limited 
relevance of the other two classes. Together these findings are consistent with the prediction 
that a greater alignment of identifiable intangible assets with the firm's underlying econom- 
ics results in higher value relevance to investors compared to the other two classes of 
intangible assets. 


VI. CONCLUSIONS 

On January 9, 2002, the FASB added the project Disclosure of Information about 
Intangible Assets Not Recognized in Financial Statements to its technical agenda. In addi- 
tion, the International Accounting Standards Board notes there is the perception that the 
guidance in IAS No. 38, Intangible Assets, is not sufficiently robust.” Progress on these 
issues has been hampered by a gap in the accounting choice literature on the determinants 
of the choice to record intangible assets. We know that contracting, regulation, and signaling 
can influence the accounting choice in some contexts. However, the important question 
bearing on these issues, and largely unaddressed, is the extent that management makes 
choices to record intangible assets based on their insights into the underlying economics 
of their firm. This paper contributes to the accounting choice literature by tackling this 
question in a unique setting in which management has discretion to record intangible assets. 

The results suggest that efficiency motivations are important in management's choice. 
Recorded intangible assets are associated with the strength and cycle time attributes of the 
technology impacting the firm's operations and with the property-rights-related factors that 
affect the firm’s ability to predict and appropriate the investment benefits. These effects are 
more important than other contracting and signaling factors, consistent with the underlying 
economics operating as a first-order effect as envisaged by GAAP. Additional evidence 
provides insights that suggest there is “value” in giving management accounting discretion 
to record intangible assets. This evidence indicates that the intangible assets for which 
management has the highest accounting discretion, identifiable intangible assets, are more 
highly correlated with the underlying economics of the firm compared to the two less 
discretionary classes, purchased goodwill and R&D. The usefulness of this accounting 
discretion is reflected in the value-relevance of the identifiable intangible assets class to 
investors compared to the limited relevance of the other two classes. This evidence suggests 


26 http: // www.iasplus.com/resource/ias0107.pdf. 
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limiting management's choices to record intangible assets would tend to reduce, rather than 
improve, the quality of the balance sheet and investor's information set. 

Evidence on the extent that accounting discretion leads to recorded intangible assets 
that are aligned with the firms' underlying economics is an important contribution to the 
literature, to policy makers, and to users of accounting information. There is concern that 
the demand for greater accounting discretion will lead to widespread manipulation of the 
balance sheet and earnings. The results in this paper suggest these concerns are overstated. 


APPENDIX 
Coding the Sample Firms with the Technology Database Metrics 

The firms were first classified into their CHI industry (one of 26) and then into their 
technology area (one of 30). In most cases, it was clear which industry and technology the 
company is aligned with because the CHI industry and technology classifications are in- 
dustrial in orientation. Once the nature of the business and the product lines are known, 
the classification is usually obvious. In the case of diversified companies, the highest sales 
segment, from the business segment data in the annual report, was nominated as dominant. 
If the sample company has patents, then these will already have an IPC assigned by the 
patent examiner. For these companies, it was a matter of consulting the CHI database/IPC 
concordance to find the CHI technology area into which the companies’ patents fall. 

After initial pilot coding of a small sample in consultation with academics from various 
disciplines (e.g., scientists to explain "semiconductors" ), the author classified the sample 
companies into a CHI industry and dominant technology. To evaluate the replicability of 
this task, a recently graduated student with a Bachelor's degree in Accounting independently 
classified the sample firms. The student produced substantially the same results. Where 
there were differences, the available choices had similarly sized metrics so the (uncorrected) 
effect on the analysis would not have been material. For example (as shown below), a 
company classified into the "Biotechnology" industry and “‘Pharmaceuticals” technology, 
and vice versa, would have roughly the same metrics. Similarly, for a company classified 
into the “Electronics” industry and “Semiconductors and Electronics" technology and vice 
versa. The classification can thus be replicated. 


Current Tech. 
Year Impact Tech. Cycle Science 
Ending Industry Technology Area Index Strength Time Linkage 
1993 Biotechnology 08 — Pharmaceuticals 0.7 24.4 6.2 8.9 
1994 Biotechnology 08 — Pharmaceuticals 1.1 35.8 5.8 5.6 
1995 Biotechnology 08 — Pharmaceuticals 1.2 63.7 7.4 18.7 
1996 Biotechnology 08 — Pharmaceuticals 1.3 105.3 8.5 19.8 
1997 Biotechnology 08 — Pharmaceuticals 1.6 311.6 8.6 26.4 
Average 1993-1997 1.2 108.2 7.3 15.9 
1993 Pharmaceuticals 09 — Biotechnology 0.8 189.8 7.5 11.9 
1994 Pharmaceuticals 09 — Biotechnology 0.7 140.3 7.2 10.5 
1995 Pharmaceuticals 09 — Biotechnology 0.6 141.5 7.9 12.8 
1996 Pharmaceuticals 09 — Biotechnology 0.5 184.6 7.9 19.5 
1997 Pharmaceuticals 09 — Biotechnology 0.8 301.1 8.4 23.8 
Average 1993—1997 0.7 209.5 7.8 15.7 
1993 Electronics 23 — Semiconductors and 1.[2 1526.9 2o. 0.8 
Electronics 
1994 Electronics  : 23 — Semiconductors and 1.2 1530.9 5.8 0.8 
Electronics 
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Current Tech. 
Year Impact Tech. Cycle Science 
Ending Industry Technology Area Index Strength Time Linkage 
1995 Electronics 23 — Semiconductors and 12 1617.7 5.7 1.0 
Electronics 

1996 Electronics 23 — Semiconductors and 1.1 1321.6 6.0 1.1 
Electronics 

1997 Electronics 23 — Semiconductors and 1.2 1516.7 6.5 0.9 
Electronics 

Average 1993-1997 1.2 1502.8 5.9 0.9 

1993 Semiconductors 23 — Semiconductors and 1.9 1003.9 5.3 1.0 
Electronics 

1994 Semiconductors 23 — Semiconductors and 1.8 1246.2 5.4 0.9 
Electronics 

1995 Semiconductors 23 — Semiconductors and 2.0 1623.8 5.3 1.2 
Electronics 

1996 Semiconductors 23 — Semiconductors and 1.8 1716.6 5.5 1.4 
Electronics 

1997 Semiconductors 23 — Semiconductors and 2.1 2637.3 5.6 12 
Electronics 

Average 1993-1997 1.9 1645.6 5.4 11 
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Editorial Data 


The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the 12-month period ended February 28, 2005. Turnaround 
time is the number of days between the date that the manuscript was received and the date of the 
editor's letter to the author(s): 





Number of Cumulative Cumulative 
Manuscripts Percent Number Percent 
0 x Days x 30 100 21.19 100 21.19 
31 x Days = 60 174 36.86 27A 58.05 
61 x Days x 90 137 29.03 411 87.08 
9] x Days = 120 52 11.02 463 98.09 
121 = Days eR. 1.90 472 100.00 

Total 472 100.00 


The mean review time was 55.16 days; the median review time was 55 days. 


New Submissions by calendar year (January 1 to December 31) 


1992 241 
1993 234 
1994 231 
1995 195 
1996 230 
1997 195 
1998 196 
1999 239 
2000 260 
2001 260* 
2002 324 
2003 327 
2004 307 
2005 (Feb 28) 62 (2 months) 


* 2001—in addition to the 260 regular submissions, 68 MSs were submitted to the TAR Quality of 
Earnings Conference. 


The acceptance rate (defined as number of MSs accepted divided by the number of new submissions) 
over the past 5 years is between 12—16% per year. 
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EDITORIAL POLICY AND STYLE INFORMATION 


EDITORIAL POLICY 


According to the policies set by the Publications Committee (which were endorsed by the Executive 
Committee and were published in the Accounting Education News, June 1987), The Accounting Review 
“should be viewed as the premier journal for publishing articles reporting the results of accounting research 
and explaining and illustrating related research methodology. The scope of acceptable articles should embrace 
any research methodology and any accounting-related subject, as long as the articles meet the standards 
established for publication in the journal ... No special sections should be necessary. The primary, but not 
exclusive, audience should be—as it is now—academicians, graduate students, and others interested in ac- 
counting research." 

The primary criterion for publication in The Accounting Review is the significance of the contribution 
an article makes to the literature. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions 
of both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should include 
subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to submission. 
The review process is not to be used as a means of obtaining feedback at early stages of developing the 
research. 

Reviewers and associate editors are responsible for providing critically constructive and prompt evalu- 
ations of submitted research papers based on the significance of their contribution and on the rigor of analysis 
and presentation. Associate editors also make editorial recommendations to the editor. 


MANUSCRIPT PREPARATION AND STYLE 


The Accounting Review's manuscript preparation guidelines follow (with a slight modification) the B-format 
of The Chicago Manual of Style (15th ed.; University of Chicago Press). Another helpful guide to usage 
and style is The Elements of Style, by William Strunk, Jr., and E. B. White (Macmillan). Spelling follows 
Webster's Collegiate Dictionary. 


FORMAT 


1. All manuscripts should be typed in 12-point font on one side of 8'4 X 11" good quality paper and be 
double-spaced, except for indented quotations. 

2. Manuscripts should be as concise as the subject and research method permit, generally not to exceed 
7,000 words. 

3. Margins of at least one inch from top, bottom, and sides should facilitate editing and duplication. 

4. 'To promote anonymous review, authors should not identify themselves directly or indirectly in their papers 
or in experimental test instruments included with the submission. Single authors should not use the 
editorial “we.” 

5. A cover page should show the title of the paper, the author's name, title and affiliation, email address, 
any acknowledgments, and a footnote indicating whether the author would be willing to share the data 
(see last paragraph in this statement). 


Pagination: All pages, including tables, appendices and references, should be serially numbered. Major 
sections should be numbered in Roman numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to ten, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights and measures. 
For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 


Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text. 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a well-presented analysis; 
re-form. See Webster's for correct usage. 


Keywords: The abstract is to be followed by four keywords that will assist in indexing the paper. 
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ABSTRACT/INTRODUCTION 


An Abstract of about 100 words should be presented on a separate page immediately preceding the text. 
The Abstract should concisely inform the reader of the manuscript's topic, its methods, and its findings. 
Keywords and the Data Availability statements should follow the Abstract. The text of the paper should start 
with a section labeled “I. Introduction," which provides more details about the paper's purpose, motivation, 
methodology, and findings. Both the Abstract and the Introduction should be relatively nontechnical, yet 
clear enough for an informed reader to understand the manuscript's contribution. The manuscript's title, but 
neither the author's name nor other identification designations, should appear on the Abstract page. 


TABLES AND FIGURES 


The author should note the following general requirements: 

1. Each table and figure (graphic) should appear on a separate page and should be placed at the end of the 
text. Each should bear an Arabic number and a complete title indicating the exact contents of the table 
or figure. Tables and figures should define each variable. The titles and definitions should be sufficiently 
detailed to enable the reader to interpret the tables and figures without reference to the text. 

. A reference to each graphic should be made in the text. 

. The author should indicate by marginal notation where each graphic should be inserted in the text. 

. Graphics should be reasonably interpreted without reference to the text. 

. Source lines and notes should be included as necessary. 


Un + UN 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 


DOCUMENTATION 


Citations: Work cited should use the “‘author-date system” keyed to a list of works in the reference list (see 
below). Authors should make an effort to include the relevant page numbers in the cited works. 


1. In the text, works are cited as follows: authors’ last name and date, without comma, in parentheses: for 
example, (Jones 1987); with two authors: (Jones and Freeman 1973); with more than two: (Jones et al. 
1985); with more than one source cited together (Jones 1987; Freeman 1986); with two or more works 
by one author: (Jones 1985, 1987). 

2. Unless confusion would result, do not use “p.” or “pp.” before page numbers: for example, (Jones 1987, 
115). 

3. When the reference list contains more than one work of an author published in the same year, the suffix 
a, b, etc. follows the date in the text citation: for example, (Jones 1987a) or (Jones 1987a; Freeman 
1985b). 

4. If an author's name is mentioned in the text, it need not be repeated in the citation; for example, ‘Jones 
(1987, 115) says ..." 

5. Citations to institutional works should use acronyms or short titles where practicable; for example, (AAA 
ASOBAT 1966); (AICPA Cohen Commission Report 1977). Where brief, the full title of an institutional 
work might be shown in a citation: for example, (ICAEW The Corporate Report 1975). 

6. If the manuscript refers to statutes, legal treatises or court cases, citations acceptable in law reviews 
should be used. 


Reference List: Every manuscript must include a list of references containing only those works cited. Each 
entry should contain all data necessary for unambiguous identification. With the author-date system, use the 
following format recommended by The Chicago Manual: 


1. Arrange citations in alphabetical order according to surname of the first author or the name of the 
institution responsible for the citation. 

. Use author's initials instead of proper names. 

. Date of publication should be placed immediately after author's name. 

. Titles of journals should not be abbreviated. 

. Multiple works by the same author(s) in the same year are distinguished by letters after the date. 

. Inclusive page numbers are treated as recommended in Chicago Manual section 6.83. 


QN UA +. WD 


Sample entries are as follows: 


American Accounting Association, Committee on Concepts and Standards for External Financial Reports. 
1977. Statement on Accounting Theory and Theory Acceptance. Sarasota, FL: AAA. 
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Demski, J. S., and D. E. M. Sappington. 1989. Hierarchical structure and responsibility accounting. Journal 
of Accounting Research 27 (Spring): 40—58. 

Dye, R., B. Balachandran, and R. Magee. 1989. Contingent fees for audit firms. Working paper, Northwestern 
University, Evanston, IL. 

Fabozzi, F., and I. Pollack, eds. 1987. The Handbook of Fixed Income Securities. 2nd edition. Homewood, 
IL: Dow Jones-Irwin. 

Kahneman, D., P. Slovic, and A. Tversky, eds. 1982. Judgment Under Uncertainty: Heuristics and Biases. 
Cambridge, U.K.: Cambridge University Press. 

Porcano, T. M. 1984a. Distributive justice and tax policy. The Accounting Review 59 (October): 619-636. 

. 1984b. The perceived effects of tax policy on corporate investment intentions. The Journal of the 
American Taxation Association 6 (Fall): 7-19. 

Shaw, W. H. 1985. Empirical evidence on the market impact of the safe harbor leasing law. Ph.D. dissertation, 
The University of Texas at Austin. 

Sherman, T. M., ed. 1984. Conceptual Framework for Financial Accounting. Cambridge, MA: Harvard 
Business School. 





Footnotes: Footnotes are not used for documentation. Textual footnotes should be used only for extensions 
and useful excursions of information that if included in the body of the text might disrupt its continuity. 
Footnotes should be consecutively numbered throughout the manuscript with superscript Arabic numerals. 
Footnote text should be doubled-spaced and placed at the end of the article. 


SUBMISSION OF MANUSCRIPTS 
Authors should note the following guidelines for submitting manuscripts: 


1. Manuscripts currently under consideration by another journal or publisher should not be submitted. The 
author must state that the work is not submitted or published elsewhere. 

2. In the case of manuscripts reporting on field surveys or experiments, four copies of the instrument 
(questionnaire, case, interview plan, or the like) should be submitted. Information that might identify the 
author(s) must be deleted from the instrument. 

3. MS should be submitted via email as Microsoft? Word or PDF files to the TAR office at TARUAZG 
email.arizona.edu. A submission letter, a separate cover page, and the MS containing no author identifi- 
cation should be emailed as separate files. The submission fee should be paid online (VISA or MasterCard 
only) at: https://aaahq.org/ AA Aforms/journals/tarsubmit.cfm. If unable to pay online, a check in U.S. 
funds, made payable to the American Accounting Association, may be sent to Professor Dan Dhaliwal, 
Senior Editor, The Accounting Review, The University of Arizona, Department of Accounting, McClelland 
Hall 301, 1130 E. Helen Street, Tucson, AZ 85721-0108. The submission fee in U.S. funds is $125.00 
for members and $200.00 for nonmembers of the AAA. Effective January 1990, the submission fee is 
nonrefundable. 

4. The author should retain a copy of the paper. 

5. Revisions must be submitted within 12 months from request, otherwise they will be considered new 
submissions. 


COMMENTS 


Comments on articles previously published in The Accounting Review will be reviewed (anonymously) by 
two reviewers in sequence. The first reviewer will be the author of the original article being subjected to 
critique. If substance permits, a suitably revised comment will be sent to a second reviewer to determine its 
publishability in The Accounting Review. If a comment is accepted for publication, the original author will 
be invited to reply. All other editorial requirements, as enumerated above, also apply to proposed comments. 


POLICY ON REPRODUCTION 


An objective of The Accounting Review is to promote the wide dissemination of the results of systematic 
scholarly inquiries into the broad field of accounting. 

Permission is hereby granted to reproduce any of the contents of the Review for use in courses of 
instruction, as long as the source and American Accounting Association copyright are indicated in any such 
reproductions. 
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Written application must be made to the American Accounting Association, 5717 Bessie Drive, Sarasota, 
FL 34233-2399, for permission to reproduce any of the contents of the Review for use in other than courses 
of instruction—e.g., inclusion in books of readings or in any other publications intended for general distri- 
bution. In consideration for the grant of permission by the Review in such instances, the applicant must 
notify the author(s) in writing of the intended use to be made of each reproduction. Normally, the Review 
will not assess a charge for the waiver of copyright. 

Except where otherwise noted in articles, the copyright interest has been transferred to the American 
Accounting Association. Where the author(s) has (have) not transferred the copyright to the Association, 
applicants must seek permission to reproduce (for all purposes) directly from the author(s). 


POLICY ON DATA AVAILABILITY 


The following policy has been adopted by the Executive Committee in its April 1989 meeting. “An 
objective of (The Accounting Review, Accounting Horizons, Issues in Accounting Education) is to provide 
the widest possible dissemination of knowledge based on systematic scholarly inquiries into accounting as 
a field of professional research, and educational activity. As part of this process, authors are encouraged to 
make their data available for use by others in extending or replicating results reported in their articles. 
Authors of articles which report data dependent results should footnote the status of data availability and, 
when pertinent, this should be accompanied by information on how the data may be obtained." 
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JULY 2005 PLACEMENT ADS 


The deadline for information to be included in the "Placement Information" section 
is two months prior to the date of publication. The Review is published in January, 
April, July, and October. Placement advertising and replies should be sent to the 
American Accounting Association, 5717 Bessie Drive, Sarasota, FL 34233-2399, 
ATTENTION: ADVERTISING DEPT. All replies to box numbers should be on sep- 
arate sheets to facilitate forwarding. 


301 PURDUE UNIVERSITY CALUMET (PUC) invites applications for a tenure-track Assistant Pro- 
fessor Accounting position effective Fall 2005. A Ph.D. in Accounting or ABD is preferred, but 
consideration will also be given those possessing a business-related terminal degree and a CPA 
and experience teaching upper-level Accounting courses. Requirements include good communi- 
cation skills, oral and written, a record of outstanding teaching or potential for same, and a record 
or potential for research and grant writing. The School of Management offers Bachelor's and 
Master's degrees in Accounting. The campus is located in Hammond, Indiana just southeast of 
Chicago. PUC offers attractive salary and fringe benefits. The position will be open until filled. 
Submit letter of application and five copies of your curriculum vitae with references to Professor 
Philip H. Empey, School of Management, Purdue University Calumet, Hammond, IN 46323; or 
email empey  calumet.purdue.edu. Purdue University Calumet is an Equal Access/Equal 
Opportunity / Affirmative Action Employer. 


302 UNIVERSITY OF NOTRE DAME, Department of Accountancy, invites applications for position 
openings at the Assistant and Associate Professor levels. All research areas will be considered. 
Applicants for Assistant Professor positions should expect to complete doctoral degree require- 
ments before the start of the contract period. All candidates should have a strong commitment to 
scholarly research and excellence in teaching. Salary is very competitive and research support is 
excellent. Please send curriculum vitae and an example of scholarly work to Professor Thomas 
Schaefer, Chair, Department of Accountancy, Room 102D, Mendoza College of Business Ad- 
ministration, University of Notre Dame, Notre Dame, IN 46556-5646. The University of Notre 
Dame is an Bqual Opportunity, Affirmative Action Employer. 


303 TEXAS STATE UNIVERSITY, Department of Accounting, invites applications for two tenure- 
track Assistant/Associate positions beginning Fall 2005. Candidates must have, or anticipate 
receiving by the end of May 2006, a Ph.D./D.B.A. in Accounting from an accredited university 
and be “academically qualified" under AACSB standards. However, a Ph.D./D.B.A. in MIS can 
substitute for AIS applicants. Candidates must be able to teach in two or more of the following 
areas: Audit, Accounting Ethics, Accounting Information Systems, Taxation, and Financial Ac- 
counting. Please send your letter of application, resume, and the names of three references to Dr. 
Daniel Flaherty, Search Committee Chair, Department of Accounting, Texas State University, 601 
University Drive, San Marcos, TX 78666, or email df14 G business.swt.edu. Texas State University 
is an Equal Opportunity Employer. Women, minorities, and individuals with disabilities are en- 
couraged to apply. This position is subject to availability of funding. 
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304 UNIVERSITY OF ARKANSAS AT LITTLE ROCK invites applications for a tenure-track As- 
sistant or Associate Professor position for Fall 2005. Candidates must have an earned doctorate 
from an AACSB-accredited university, a CPA certificate, and primary teaching interest in the area 
of Financial Accounting with secondary interest in Managerial Accounting. Expectations /Re- 
sponsibilities include excellence in teaching, advising students, active involvement in scholarship 
and research, and participation in professional organizations. UALR is a metropolitan university 
offering day, night, and distance classes to accommodate the needs of a diverse student population. 
The College of Business is located in the new state-of-the-art Donald W. Reynolds Business 
Center for Business and Economic Development. Submit credentials to Dr. Judyth Swingen, 
Associate Dean for Graduate Studies, College of Business, University of Arkansas at Little Rock, 
2801 South University Avenue, Little Rock, AR 72204; Email: jaswingen@ualr.edu. Include 
names of at least three references and their contact information. 


305 UNIVERSITY OF NORTH TEXAS invites applications for a tenure-track position in Taxation 
at any academic rank, starting Fall 2005. Candidates must possess an earned doctorate with 
emphasis in Accounting, and should have teaching experience as well zs research accomplish- 
ments commensurate with rank. Appropriate certification is desirable. Applications will be con- 
sidered until the position is filled. Candidates should submit a letter of application, curriculum 
vitae, and the names, addresses, and telephone numbers of four references to Chair, Department 
of Accounting Search Committee, University of North Texas, PO Box 305219, Denton, TX 76203- 
5219. Contact Professor Mary Curtis at Email: curtism@unt.edu; Phone: (940) 565-4366 for 
further information. The University of North Texas, located in the Dallas-Fort Worth Metroplex, 
is a metropolitan research university with an enrollment in excess of 30,000 students. Accounting 
programs are offered at the undergraduate, master's, and doctoral levels. For more information, 
please visit http: // www.coba.unt.edu/acct/. The University of North Texas is an Equal Oppor- 
tunity Employer. Women and minorities are encouraged to apply. 


306 MISSISSIPPI STATE UNIVERSITY, College of Business and Industry, School of Accountancy, 
invites applications for an Assistant or Associate Professor of Accounting, a tenure-track position 
beginning Fall 2005. Responsibilities include teaching undergraduate and graduate courses in 
Taxation. Doctorate degree in Accounting is required. ABDs with dissertation near completion 
may be considered at Instructor level. The position requires excellence in teaching based on prior 
experience as a Graduate Teaching Assistant or as an Instructor or Assistant Professor, ability to 
do research leading to publication in nationally refereed journals, and an interest and willingness 
to be involved in professional Accounting activities. Àn interest in advising and mentoring stu- 
dents is expected, including participation in the Ph.D. program. Professional certification and 
professional accounting experience are highly desirable. Salary is competitive. Send letter of 
application, current curriculum vitae, and names and contact information of three references to 
Director, School of Accountancy, Drawer EF, Mississippi State, MS 39762. MSU is an AA/EOE. 


307 UNIVERSITY OF CINCINNATI, Department of Accountancy, invites applications for tenure- 
track positions in Accounting beginning Fall 2005. The rank is open and preference will be given 
to Financial/Capital markets. The positions will be open until filled. Minimum qualifications: 
Ph.D. in Accounting by the start of the appointment. Candidates must have a commitment to 
excellence in research, teaching, and professional service. The College of Business is AACSB- 
accredited at the B.B.A. and M.B.A. degree levels and offers a Ph.D. program. In addition to a 
B.B.A. in Accounting, M.S. degrees in Accounting and Taxation are offered. The University has 
a strong commitment to the principle of diversity and seeks a broad spectrum of candidates. 
Submit your letter of application, curriculum vitae, teaching evaluations, three letters of reference 
for Assistant Professors, and a working paper and/or defended dissertation proposal to Professor 
J. Timothy Sale, Department of Accountancy, PO Box 210211, University of Cincinnati, Cincin- 
nati, OH 45221-0211. The University of Cincinnati is an Affirmative Action/Equal Opportunity 
Employer. 
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308 MICHIGAN TECHNOLOGICAL UNIVERSITY invites applicants in all areas of Accounting to 
apply for tenure-track positions in Accounting beginning Fall 2006. We also invite applications 
for visiting professors and instructors. A Ph.D. (or ABD near completion) in Accounting from an 
AACSB-accredited school is required for tenure-track positions. Rank and competitive salary will 
-be commensurate with qualifications and experience. Professional certification and experience are 
a plus. MTU 1s committed to excellence in teaching, research, and service. Michigan Tech is a 
nationally recognized technological university located in Michigan's beautiful Upper Peninsula. 
Please forward a letter of application, curriculum vitae, and a list of three references to Dr. Keith 
Lantz, Dean, School of Business and Economics, Michigan Technological University, 1400 Town- 
send Drive, Houghton, MI 49931. Additional information can be obtained by calling the Dean's 
office at (906) 487-3555. Representatives will be at the Annual Meeting in San Francisco. Ap- 
plication review will begin in September and continue until positions are filled. 


309 TEXAS A&M UNIVERSITY-CORPUS CHRISTI, College of Business, invites applications for 
a tenure-track appointment in Accounting at the Assistant or Associate rank. An earned doctorate 
in Accounting is required, along with a record of scholarly Accounting Research or demonstrated 
potential for peer-reviewed publications. Certification and professional experience in Accounting 
are preferred. All areas will be considered with preference given to Systems, Auditing, or Finan- 
cial, consistent with the needs of the department. Appointment is. for Fall 2005. Salary is com- 
petitive. Applicant review will continue until position is filled. Send applications with a list of 
three references to Dr. Moustafa Abdelsamad, Dean; College of Business; Texas A&M Univer- 
sity- Corpus Christi; 6300 Ocean Drive; Corpus Christi, Texas 78412. College of Business un- 
dergraduate and graduate business programs are accredited by AACSB International. Texas A&M 
University-Corpus Christi is an Equal Opportunity, Affirmative Action Employer. 


310 POSITION DESIRED: I am an African American woman, with a doctorate, seeking a tenure- 
track position that would begin Fall 2005 in a school in New York City and its environs. I have 
several years of teaching experience in Financial Accounting, Microeconomics, Macroeconomics, 
History of Economic Thought, and have three published works. Contact Aida_Sy@ 
baruch.cuny.edu. 


311 WASHINGTON STATE UNIVERSITY, Tri-Cities, Department of Accounting, invites applications 
for one or more tenure-track positions for Spring or Fall 2006 at the Assistant Professor level. 
This position requires a doctorate or ABD in Accounting from a nationally recognized program, 
a record of published research or research potential, and evidence of teaching effectiveness. Pref- 
erence will be given to applicants with professional certifications, related work experience, and 
teaching interests in Financial, Managerial, and/or Auditing and Accounting Systems. Submit 
application (available at: http://www.hrs.wsu.edu/employment/FAPvacancies.asp?id= 1219) to 
Washington State University, Tri-Cities, Dr. John Thornton, 2710 University Drive, Richland, WA 
99352; Email: jthornt@tricity.wsu.edu. Your application must be submitted by August 1, 2005 to 
receive full consideration. WSU employs only U.S. citizens and lawfully authorized non-U.S. 
citizens. All new employees must show employment eligibility verification as required by the 
U.S. Immigration and Naturalization Service. WSU is an EEO/AA Employer. Protected group 
members encouraged to: apply. 


312 SAINT LOUIS UNIVERSITY, a Catholic Jesuit institution dedicated to education, research, and 
' A healthcare, invites applications for a tenure-track position in Accounting at the senior Assistant/ 
Associate/Professor level beginning Fall 2006 (earlier start dates may be considered). Duties 
include: commitment to teaching excellence; quality research and publication; service to the de- 
partment and university. All areas of Accounting except Auditing will be considered. A Ph.D. in 
Accounting is required. Department representatives will attend the AAA Annual Meeting in San 
Francisco. Candidates are strongly encouraged to schedule an interview by contacting Dr. Ananth 
Seetharaman, Department of Accounting, Saint Louis University, 3674 Lindell Blvd., St. Louis, 
MO 63108; Phone (314) 977-3828; Fax (314) 977-1473; Email: acas@slu.edu. The position is 
subject to budget approval. Saint Louis University is an Affirmative Action, Equal Opportunity 
Employer and encourages nominations and applications of women and minorities. 
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313 UNIVERSITY OF SOUTH ALABAMA, Mitchell College of Business, Department of Account- 
ing, invites applications to fill a tenure-track position at the Assistant or Associate Professor level 
for Fall 2006. Applicants must possess a Ph.D. (or D.B.A.) with a concentration in Accounting 
or be near completion of the dissertation. The Department of Accounting seeks faculty with a 
strong commitment to teaching excellence balanced with an active interest in research and pub- 
lication. The Mitchell College of Business is accredited by the AACSB International. Applications 
will be accepted until October 1, 2005. Send letter of application, curriculum vitae, official tran- 
scripts of all academic work, and three letters of reference to Frank R. Urbancic, Department of 
Accounting, Mitchell College of Business, University of South Alabama, Mobile, AL 36688. The 
University of South Alabama is an EEO/AA/Title IX/Section 504/ ADA/ ADEA Employer. 


314 SEOUL NATIONAL UNIVERSITY, College of Business Administration, invites applications for 
à nontenured Accounting faculty position at all levels starting Fall 2005. All areas of Accounting 
will be considered. The contract is for one year and renewable. The successful candidate is 
expected to teach two courses each semester at graduate and/or undergraduate levels. The position 
is likely best suited for a faculty member who plans to take a sabbatical leave from his/her 
institution and wishes to gain insights on Korean business practices and academic environments. 
A faculty apartment with nominal rent will be available on the campus. Please send letter of 
application, current curriculum vitae, and three references to Professor Tae-Sik Ahn, Associate 
Dean for Academic Affairs, College of Business Administration, Seoul National University, 
Kwanak-ku, Seoul, Korea 151-742; Phone: (82-2) 880-6901; Email: ahnts@snu.ac.kr. Please visit 
http: //cba.snu.ac.kr for more information on College of Business Administration, Seoul National 
University. 


315 KOREA UNIVERSITY BUSINESS SCHOOL (KUBS), the first and best business school in 
Korea, plans to invite chaired and tenure-track faculty members to apply for positions available 
at the School's area of Accounting. Remunerations may vary according to qualifications of the 
applicants. The approximate levels of the yearly payment are as follows: Chaired Professor: from 
U.S.$100,000; Tenure-track Professor: Assistant Professor: from U.S.$70,000 to U.S.$80,000; 
Associate Professor: from U.S.$80,000 to U.S.$90,000; Full-time Professor: from U.S.$90,000. 
In addition, the School will pay research allowance and provide round-trip airfare, and on-campus 
residence. For further information on the School and Korea University in general, please visit the 
following websites: KUBS: http://biz2.korea.ac.kr and Korea University: http: // www.korea.ac.kr. 
If you are interested in these invitations, please send your biodata, research list, and confidential 
letters of reference to Professor Gil S. BAE, the KUBS Chair of the Accounting area; Email: 
gilbae @korea.ac.kr. 


316 MORGAN STATE UNIVERSITY, the Graves School of Business and Management, invites ap- 
plications for a tenure-track position at the Associate Professor or Assistant Professor rank starting 
August 2006. Candidates should have a Ph.D. degree in Accounting from an AACSB-accredited 
institution, and research and teaching interests in Financial Accounting or Managerial Accounting. 
Candidates for Associate Professor should have a significant record of publications in recognized 
Accounting journals. Salaries are AACSB-competitive. The University has Business School and 
Accounting accreditation by the AACSB. The Business School offers a B.S. degree in Accounting 
and a Ph.D. degree in Business Administration/ Accounting. Master's level Accounting courses 
are offered in the general M.B.A. program. Interested candidates should send letter of interest 
and academic curriculum vitae to Alex P. Tang, Chair, Recruiting Committee, Department of 
Accounting & Finance, Morgan State University, Baltimore, MD 21251; or email same to 
atang @moac.morgan.edu. We will interview at the 2005 AAA Annual Meeting. Morgan State 
University is an Affirmative Action-Equal Opportunity Employer. 
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317 FAIRFIELD UNIVERSITY, the Charles F. Dolan School of Business (AACSB-International- 
accredited), invites applications for a tenure-track position, Assistant/ Associate Professor of 
Accounting/Taxation, starting Fall 2006. The candidate must be a CPA, with either a Ph.D./ 
D.B.A. in Accounting with a Master's level degree in Taxation, or a J.D. with LL.M. in Taxation. 
The successful candidate must also demonstrate a strong commitment to teaching and research. 
A letter of application, curriculum vitae, transcripts, and names and contact information for three 
references should be submitted, in writing or electronically, to Dr. Roselie McDevitt, Chair, Ac- 
counting Department, Charles F. Dolan School of Business, Fairfield University, Fairfield, CT 
06824-5195; Email: rmcdevitt@mail.fairfield.edu. Fairfield University, a comprehensive Jesuit 
University, is committed to intellectual rigor, active service to others, and a humane and nurturing 
approach to education, openly welcoming students and faculty of all beliefs and backgrounds. 
Fairfield University is an Affirmative Action/Equal Opportunity Employer. 


318 FAIRFIELD UNIVERSITY, the Charles F. Dolan School of Business (AACSB-International- 
accredited), invites applications for a Visitor position, Assistant/ Associate Professor of 
Accounting/Taxation, for the academic year 2005—2006. The candidate must be a CPA, with 
either a Ph.D./D.B.A. in Accounting with a Master's level degree in Taxation, or a J.D. with 
LL.M. in Taxation. The successful candidate must also demonstrate a strong commitment to 
teaching and research. A letter of application, curriculum vitae, transcripts, and names and contact 
information for three references should be submitted, in writing or electronically, to Dr. Roselie 
McDevitt, Chair, Accounting Department, Charles F. Dolan School of Business, Fairfield Uni- 
versity, Fairfield, CT 06824-5195; Email: rmcdevitt@mail.fairfield.edu. Fairfield University, a 
comprehensive Jesuit University, is committed to intellectual rigor, active service to others, and 
a humane and nurturing approach to education, openly welcoming students and faculty of all 
beliefs and backgrounds. Fairfield University is an Affirmative Action/Equal Opportunity 
Employer. 


319 UNIVERSITY OF VERMONT, School of Business Administration, invites applications for a 
tenure-track position in Accounting beginning Fall 2006. All ranks will be considered. Applicants 
should have earned a doctorate by the start of the contract period. All areas of Accounting will 
be considered, but preference will be given to candidates with teaching interests in Auditing and/ 
or Systems. Candidates should have a strong commitment to excellence in teaching and scholarly 
research. Salary and benefits are AACSB-competitive. Members of the search committee will be 
attending the 2005 AAA Annual Meeting in San Francisco. Applicants should send a letter of 
application, current curriculum vitae, evidence of teaching effectiveness, and the names of three 
references to Professor Stephen J. Dempsey, School of Business Administration, 55 Colchester 
Avenue, Burlington, VT 05405; Email: Stephen.Dempsey@uvm.edu or apply online at: https: // 
www.uvmjobs.com. Applications will be accepted until October 1, 2005; however, we strongly 
encourage the submission of materials by July 31. The University of Vermont is an Affirmative 
Action, Equal Opportunity Employer. Applications from women and minorities are actively en- 
couraged to apply. 


320 MARQUETTE UNIVERSITY invites applications for two tenure-track positions, one in Financial 
Accounting and one in any area except Tax, beginning Fall 2006. Applicants should hold a 
doctoral degree or be in the final stages of dissertation. The first position will be filled at the rank 
of Assistant Professor and primary teaching responsibility will be in Financial Accounting at the 
undergraduate and graduate levels. The second position will be filled at either the rank of Assistant 
or Associate Professor with primary teaching responsibility at the undergraduate and graduate 
levels. The normal teaching load is 15 semester hours per year. Salary and research support are 
competitive. The department has 11 full-time faculty. Marquette offers AACSB-accredited un- 
dergraduate and graduate degrees in Accounting and Business. Please send curriculum vitae and 
inquiries to Michael D. Akers, Professor and Chair, Department of Accounting, PO Box 1881, 
College of Business Administration, Marquette University, Milwaukee, WI 53201-1881; Email: 
Michael.Akers @ Marquette.edu. Marquette University is an Affirmative Action/Equal Opportunity 
Employer. 
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321 AMERICAN UNIVERSITY, Kogod School of Business, Department of Accounting & Taxation, 
invites applications for a one-year, non-tenure-track faculty position beginning Fall 2005. This 
position entails both teaching and service activities. Responsibilities include undergraduate and 
graduate teaching and service. Depending on staffing needs, the position is potentially renewable. 
Candidates should have a graduate business degree, a record of high-quality teaching, and an 
ability to teach Financial and Managerial Accounting courses. Previous business or professional 
Accounting experience and CPA credential is desired. Review of applications will begin imme- 
diately and continue until the position is filled. Please send letter of application, resume, three 
letters of recommendation and copies of all teaching evaluations to Professor Donald Williamson, 
Kogod School of Business, American University, Washington, D.C. 20016-8044; Phone: (202) 
885-1942; Email: dwillia@american.edu. For further information about the Kogod School of Busi- 
ness, please visit: http: // www.kogod.american.edu/. American University is an Equal Opportu- 
nity, Affirmative Action Employer. Women and minorities are strongly encouraged to apply. 


322 NORTHERN STATE UNIVERSITY invites applications for a tenure-track position in Accounting. 
The position requires a Ph.D./DBA in Accounting; A.B.D.s within a year of completion will be 
considered. Rank and salary are dependent on degree status, teaching experience, and research 
experience. The successful candidate will be able to teach undergraduate Taxation and other 
undergraduate Accounting courses, and be familiar with Accounting software. Certification as a 
Certified Public Accountant is desirable. The position is available August 15, 2005. Consideration 
of applications will begin immediately and continue until the position is filled. For more infor- 
mation, please visit http://www.northern.edu. Click on "Faculty & Staff," then “Human Re- 
sources." AA/EOE. 


323 FLORIDA INTERNATIONAL UNIVERSITY, College of Business Administration, School of 
Accounting, invites applications for three tenure-track positions beginning Fall 2006 or earlier. 
Appointments at the Assistant and Associate Professor ranks will be considered in Financial 
Accounting, Taxation, or AIS. Search will be open until positions are filled. Ph.D. or equivalent 
is required. Professional certification is desirable. Demonstrated ability to conduct research pub- 
lishable in leading academic journals is required. For the Associate level, a distinguished record 
of scholarship evidenced by publications in top academic journals and an active continuing re- 
search agenda is required. Demonstrated excellence in teaching is expected. FIU is a Carnegie 
Doctoral Research-Extensive (Research-I) institution with more than 32,000 students. The School 
of Accounting is separately accredited by AACSB. Positions are contingent on final approval. 
Submit curriculum vitae to Dana A. Forgione, Director, School of Accounting, Florida Interna- 
tional University, University Park, Miami, FL 33199; Phone: (305) 348-2861. FIU is an Equal 
Opportunity / Equal Access/ Affirmative Action Employer. 


324 UNIVERSITY OF LOUISVILLE, College of Business and Public Administration, School of 
Accountancy, invites applications for a full-time, tenure-track position at the level of Associate 
Professor to begin in August 2006. Senior Assistant and Associate Professors are welcome to 
apply. Preference will be given to candidates with professional designation(s) and experience in 
assurance services. The successful candidate will have a terminal degree and strong accomplish- 
ment in both scholarly research and teaching. While the Search Committee will accept applications 
until a new faculty member is selected, interested individuals are encouraged to submit their letter 
of interest, curriculum vitae, three recommendation letters, and examples of scholarly work prior 
to August 1 for optimal consideration. Contact: Dr. Betty C. Brown, Chair Accountancy Search 
Committee, University of Louisville, Louisville, KY 40292; Email: betty.brown @louisville.edu; 
Phone: (502) 852-5847; Fax: (502) 852-6072. The University of Louisville is an Equal 
Opportunity / Affirmative Action Employer. 
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325 UNIVERSITY OF NEVADA, Reno, Department of Accounting and Information Systems, is seek- 
ing candidates for a full-time, tenure-track, Assistant Professor in Accounting. Duties include: 
teaching courses in the areas of Corporate and Partnership Taxation; making intellectual contri- 
butions; and participating in service activities within the department and academic and profes- 
sional communities. Teaching responsibilities apply to both the undergraduate and graduate (mas- 
ter's degree) levels. For complete position description and requirements, contact Search Chair/ 
Coordinator, Dr. John Mills by email at mills @unr.nevada.edu, or in writing, Department of ACC/ 
IS, Mailstop 026, University of Nevada, Reno, Reno, NV 89557, or visit: http://jobs.unr.edu. Dr. 
Mills will be attending the AAA Annual Meeting in San Francisco 2005. All interested candidates 
are encouraged to schedule a meeting to learn more about the Tax Accounting position at the 
University of Nevada, Reno. Closing date is September 15, 2005. EEO/AA women and under- 
represented groups are encouraged to apply. 


326 UNIVERSITY OF NEVADA, Reno, Department of Accounting and Information Systems, is seek- 
ing candidates for a full-time, Assistant, Associate, or Full Professor in Financial Accounting. 
Duties include: teaching courses in the areas of Intermediate, Advanced, or Graduate Financial 
Accounting; making intellectual contributions; and participating in service activities within the 
department and academic and professional communities. Teaching responsibilities apply to both 
the undergraduate and graduate (master's degree) levels. For complete position description and 
requirements, contact Search Chair/Coordinator, Dr. John Mills by email at mills@unr. 
nevada.edu, or in writing at Department of ACC & IS, Mailstop 026, University of Nevada, Reno, 
NV 89557, or visit http://jobs.unr.edu. Dr. Mills will be attending the AAA Annual Meeting in 
San Francisco, August 8—11, 2005. All interested candidates are encouraged to schedule a meeting 
to learn more about the Financial Accounting position at the University of Nevada, Reno. Closing 
date is September 15, 2005. EEO/AA. Women and underrepresented groups are encouraged to 


apply. 


327 LOUISIANA TECH UNIVERSITY, School of Professional Accountancy, seeks applications for 
an Assistant or Associate Professor. Appointment is for Fall 2005, but will consider applicants 
for Fall 2006. Accounting doctorate is required, as is demonstrated ability for high-quality schol- 
arship; certification is preferred. Requires teaching at the upper-division and graduate levels, 
publishing discipline-based research, and involvement with the Accounting doctoral program. 
Interest in Financial Accounting or Auditing is preferred. Applicant review will continue until 
position(s) filled. Located 65 miles east of Shreveport and 30 miles west of Monroe, enrollment 
totals approximately 12,000 students. Please send applications or letters of inquiry to Thomas J. 
Phillips, Jr., Director; School of Professional Accountancy; PO Box 10318; Louisiana Tech Uni- 
versity; Ruston, LA 71272; Phone: (318) 257-2822; Fax: (318) 257-4253; Email: phillips@ 
cab.latech.edu. Louisiana Tech University is a member of the University of Louisiana System. 
For additional information, please visit: http: // www.cab.latech.edu/public/index.htm. EEO/AA/ 
ADA. Women and minorities are encouraged to apply. 
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` 328 ILLINOIS STATE UNIVERSITY, Normal, Department of Accounting, invites applications for 
Chairperson, Department of Accounting. Required qualifications include an earned doctorate in 
Accounting or Business Information Systems (with a strong background in Accounting), eligibility 
for tenure and appointment at the Associate Professor rank or higher, and familiarity with AACSB 
accreditation standards and processes. The department maintains a B.S in Accountancy, a B.S. in 
Business Information Systems (pending approval), an M.S. in Accountancy program, and a five- 
year Bachelor's/Master's of Professional Accountancy program. The College of Business and the 
Department of Accounting are accredited by AACSB International. Anticipated start date is July 
1, 2006. To assure full consideration, send letter of application, three references and full curric- 
ulum vitae by October 1, 2005 to Dr. Charles McGuire, Department Chair, Finance, Insurance, 
and Law, College of Business, Illinois State University, Campus Box 5430, Normal, Illinois 
61790-5480; Email: crmcgui@ilstu.edu; Telephone: (309) 438-8777. For additional information 
please visit: http: // www.cob.ilstu.edu/accounting. Representatives will be available at the AAA 
Annual Meeting in San Francisco. Illinois State University is an Equal Opportunity / Affirmative 
Action University encouraging diversity. 


329 OAKLAND UNIVERSITY, Rochester, MI, invites applications for an Assistant Professor of Ac- 
counting. Preference is for someone interested in teaching Managerial and Cost Accounting. 
Qualified candidates must: (1) have earned a Ph.D. in Accounting by August 2006; (2) exhibit 
an ability to teach at the undergraduate and graduate levels; and (3) conduct scholarly research 
leading to publication in quality academic journals. The normal teaching lozd is five classes per 
academic year. Research activity is supported and expected. A research grant is guaranteed for 
Summer 2007; salary is market-competitive with excellent fringe. Oakland University is a state- 
supported institution that enrolls over 16,000 students. It is located 25 miles north of downtown 
Detroit in Rochester, Michigan. For more information about Oakland University, please visit http: 
//www.oakland.edu. The School of Business Administration is AACSB-accredited. It enrolls 
2,000 undergraduate and 550 graduate students. The Accounting program is AACSB-accredited 
at both the undergraduate and master's levels. If interested, please email your curriculum vitae to 
Professor Edward J. Farragher, Farraghe? oakland.edu. Oakland University is an Affirmative 
Action/Equal Opportunity Employer and encourages applications from women and minorities. 


. - 330 MURRAY STATE UNIVERSITY, College of Business and Public Affairs, invites applicants for 
an anticipated tenure-track position in Accounting at the Assistant Professor rank for August 
2006. Qualifications include a doctoral degree in accounting from an AACSB-accredited university 
with a residence requirement. Degree completion is expected by the start of the contract period. 
Professional certification and recent professional experience are desirable. Demonstrated effect- 
iveness in classroom teaching, ability to produce quality research, and a commitment to service 
are required. Candidates with ability and competency in teaching Auditing are especially en- 
couraged to apply, although other fields of expertise will be considered. Responsibilities will 
include teaching Accounting courses at the undergraduate and graduate levels, engaging in re- 
search resulting in publications in recognized refereed journals, and providing university and 
regional service. Deadline for applications is September 30, 2005. Interested candidates should 
send a letter of application, curriculum vitae, graduate transcripts, evidence of teaching effective- 
ness, and three current letters of recommendation to Chair of Accounting Search .Committee, 
Department of Accounting, Murray State University, 351 Business Building, Murray, KY 42071- 
3342. Murray State University is an Equal Education and Employment Opportunity, M/F/D, AA 
Employer. 
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Emphasis on Pro Forma versus GAAP 

Earnings in Quarterly Press Releases: 

Determinants, SEC Intervention, and 
Market Reactions 


Robert M. Bowen 
University of Washington 


Angela K. Davis 
Washington University 


Dawn A. Matsumoto 
University of Washington 


ABSTRACT: Earnings press releases provide managers a forum to present their firm’s 
quarterly financial information and perhaps influence perceptions of the firm's stake- 
holders. We explore the use of managerial emphasis as a disclosure tool and contribute 
to the debate over pro forma earnings. We examine (1) the determinants of emphasis 
placed on pro forma and GAAP earnings within quarterly earnings press releases, (2) 
whether there has been a shift away from emphasizing pro forma earnings toward 
GAAP earnings, and (3) whether stock market reactions to earnings news were influ- 
enced by emphasis placed on metrics within the press release. We find that firms 
emphasize metrics that are more value-relevant and portray more favorable firm per- 
formance. We also find that the extent of a firm's media coverage affects managers' 
emphasis decisions. Further, our results indicate a highly significant shift toward GAAP 
emphasis and away from pro forma emphasis in 2002 relative to 2001. Finally, our 
stock market tests suggest that greater emphasis on an earnings metric results in a 
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stronger market reaction to the surprise in that metric. Overall, these findings are con- 
sistent with managers using emphasis in the earnings press release as a disclosure 
tool and this emphasis influencing at least one important stakeholder group—investors. 


Keywords: press release; emphasis; metrics; disclosure; pro forma anc GAAP earnings; 
determinants; stock market reactions. 


Data Availability: A// data used in this study are publicly available. 


I. INTRODUCTION 

he quarterly announcement of financial results (hereafter, the "earnings release" or 
"press release") is an important opportunity for managers to communicate their 
firm's performance to shareholders and other stakeholder groups. Until recently, there 
was little regulation over the wording, format, or even the metrics included in the earnings 
release. This lack of regulation is at least partially responsible for the proliferation over the 
past decade in the reporting of alternative non-GAAP performance metrics such as "pro 
forma" earnings (Bradshaw and Sloan 2002).' Several recent studies have examined the 
use of and market reaction to pro forma earnings numbers (Bhattacharya et al. 2003; Lougee 
.and Marquardt 2004). The Securities and Exchange Commission (SEC) has closelv moni- 
tored pro forma reporting, first issuing cautionary advice on the use of pro forma earnings 
(SEC 2001), and then passing Regulation G (SEC 2002), which establishes rules for the 
use of non-GAAP metrics. 

The purpose of this paper is to examine the extent to which managers are deliberate 
in the emphasis they place on alternative performance metrics within the earnings press 
release.” We examine a context where managers report both pro forma and GAAP earnings 
and thus, have the ability to place different levels of emphasis on these two metrics in the 
quarterly press release. This paper examines a different aspect of the use of non-GAAP 
metrics than has been considered in prior studies. Rather than examining the choice to 
report pro forma earnings, we examine factors associated with the emphasis placed on pro 
forma earnings compared to GAAP earnings, given that both numbers are reported. We 
also examine whether there has been a shift away from emphasizing pro forma earnings in 
response to the SEC’s (2001) cautionary advice and heightened investor scrutiny of ac- 
counting disclosures following recent accounting scandals. Finally, we examine whether 
the emphasis placed on pro forma and GAAP earnings in quarterly press releases affects 
the stock market reaction to these numbers. 

We measure emphasis in two ways. First, we measure the level of emphasis by iden- 
tifying where pro forma and GAAP earnings are first mentioned in the press release: (1) 
in the headline, (2) in the first or second paragraph, (3) further down in the body of the 
release, or (4) only in the financial statements provided at the end of the release. Based on 


! Pro forma earnings are earnings that have been adjusted in a way not recognized by GAAP-—for example, 
adding back stock-compensation-related charges and goodwill amortization (pre-SFAS No. 141). GAAP earnings 
are either bottom-line earnings or a recognized above-line earnings number (such as earnings before discontinued 
operations or earnings before extraordinary items). 

2 By deliberate emphasis we mean a conscious, intentional decision on the part of management to emphasize 
particular information. Gibbins et al. (1990) refer to two dimensions to managing disclosures—ritualistic and 
opportunistic. Rather than use the term “opportunistic,” we use the term "deliberate" because we believe 
managers may be acting in the interest of shareholders by emphasizing the more value-relevant measures. Thus, 
this paper examines whether press releases tend to be ritualistic (i.e., boilerplate) or deliberate. If a manager's 
emphasis decision is intended to mislead investors, the decision would be considered “opportunistic,” which, 
by our definition, is a subset of deliberate behavior. 

3 Our sample period ends in the 3rd quarter of 2002 and thus our analysis should not be affected by the SEC's 
passage of Regulation G in November 2002. 
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this placement, we assign each firm-quarter a pro forma and a GAAP emphasis score, 
which allows us to assess the absolute importance of the performance metric in company 
press releases. Second, we measure relative emphasis by differencing the emphasis scores 
for pro forma and GAAP earnings. This is a proxy for the difference in importance between 
the two metrics as portrayed by management. 

Our key findings are as follows. (1) Firms with less value-relevant GAAP earnings tend 
to place greater relative emphasis on pro forma earnings. Specifically, firms in high- 
technology industries and firms with a history of prior losses place less emphasis on GAAP 
earnings and place greater relative emphasis on pro forma earnings (consistent with our 
hypotheses). However, these firms do not appear to place greater levels of emphasis on pro 
forma earnings (contrary to conventional wisdom and inconsistent with our hypothesis). (2) 
Firms emphasize the metric that portrays better performance. Firms with positive seasonally 
adjusted changes in pro forma or GAAP earnings place greater emphasis on that metric. 
In addition, the subset of firms reporting pro forma profits but GAAP losses place more 
emphasis on pro forma earnings and less emphasis on GAAP earnings in terms of both the 
level of emphasis and relative emphasis. (3) Firms with greater media coverage are more 
likely to emphasize pro forma earnings and less likely to emphasize GAAP earnings. (4) 
Firms decrease the level of emphasis on pro forma earnings and increase the level of 
emphasis on GAAP earnings in 2002 versus 2001 subsequent to heightened SEC scrutiny 
on pro forma earnings. We also find that firms exposed to greater media coverage increase 
their emphasis on GAAP earnings and decrease their relative emphasis on pro forma earn- 
ings in 2002. (5) Greater emphasis on pro forma earnings results in a stronger market 
reaction to the surprise in pro forma earnings reported in the quarterly earnings announce- 
ment. The results are similar but somewhat weaker for GAAP earnings. Further, the incre- 
mental information content of pro forma earnings increases with greater relative emphasis 
on this metric. 

Overall, our results suggest that the emphasis placed on various metrics within the 
earnings release is neither random nor boilerplate. Rather, managers appear to be deliberate 
in the metrics they emphasize in their press releases and the perceived net benefit of em- 
phasizing non-GA AP metrics declined in 2002 subsequent to SEC cautions and other neg- 
ative publicity. Finally, our results are consistent with emphasis influencing current and 
potential investors. 

This paper contributes to the literature in three ways. First, we extend the disclosure 
literature by investigating how managers use emphasis as a disclosure tool within earnings 
press releases. Prior literature has examined issues related to the type of metrics disclosed 
(Bhattacharya et al. 2003; Lougee and Marquardt 2004; Francis et al. 2003); however, few 
studies have examined the emphasis placed on the information disclosed. Bradshaw and 
Sloan (2002) and Bhattacharya et al. (2003) both provide some descriptive data on the 
emphasis placed on pro forma earnings in press releases; however, neither study examines 
the determinants of the emphasis placed on various metrics or the stock market reaction to 
such emphasis. In addition, numerous prior studies have examined narratives provided in 
annual reports to explain corporate performance (e.g., Bettman and Weitz 1983; Aerts 2001) 
but have not examined the emphasis placed on performance metrics. Our study most closely 
relates to Schrand and Walther (2000), who find that firms are more likely to “remind” 
readers about a non-recurring prior period gain—resulting in a lower benchmark against 
which to compare the current period's earnings. We expand on the idea of strategically 
reporting information but, rather than focusing on the type of information provided (e.g., 
a prior period gain/loss), we focus on the emphasis placed on information within a release. 
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Second, we contribute to the current debate on the emphasis placed on pro forma 
earnings within earnings releases. The events of 2001 and 2002 suggest that emphasis in 
press releases was becoming an increasing concern among prominent industry groups and 
the SEC (see Figure 1). Although initial guidelines issued jointly by the National Investor 
Relations Institute (NIRI) and the Financial Executives Institute (FED (NIRI 2001) did not 
discourage firms from placing greater emphasis on pro forma earnings than GAAP earnings, 
subsequent guidelines (issued in October 2002) explicitly encourage firms to emphasize 
GAAP earnings over pro forma earnings (NIRI 2002). In addition, in November 2002, the 
SEC passed Regulation G, which established rules for the use of non-GAAP metrics (such 
as pro forma earnings). These rules require, among other things, that GAAP information 
be presented with the same prominence as non-GAAP information. The fact that the em- 
phasis placed on pro forma earnings within the release is specifically addressed in these 
guidelines suggests that prominent industry groups (such as NIRI) and the SEC believe 
emphasis is an important disclosure tool. 

Third, we address the issue of whether managers are rational in their efforts to alter 
investors’ perceptions through deliberate emphasis. In a recent experimental study, Elliott 
(2005) finds that unsophisticated investors' judgments about past performance are signifi- 
cantly higher when pro forma earnings are presented before GAAP earnings, suggesting 
that emphasis affects the judgments of at least a subset of investors. In addition, the In- 
complete Revelation Hypothesis (IRH, Bloomfield 2002) states that, "statistics that are 
more costly to extract from public data are less completely revealed by market prices." 
Under the IRH, making it easier to “extract” the information content in certain metrics 
leads to these metrics being more fully impounded in prices. We provide evidence on the 
veracity of the IRH and augment the findings of Elliott (2005) in an archival setting by 
investigating whether the stock market reaction to unexpected earnings varies with different 
levels of emphasis. 

In the next section, we develop hypotheses related to the determinants of emphasis. In 
Section III, we discuss our sample and provide descriptive statistics on the emphasis placed 
on pro forma versus GAAP performance in quarterly press releases. Section IV presents 
the results of our analysis of the determinants of emphasis, including the change in em- 
phasis on pro forma and GAAP earnings in 2002 relative to 2001. Section V discusses tests 
of the market's reaction to managers' emphasis decision. We offer concluding remarks in 
the last section. 


IIl. HYPOTHESIZED DETERMINANTS OF EMPHASIS 
Value Relevance 


One argument for the rise in pro forma reporting is the demand for more value-relevant 
information. A number of prior studies suggest that when the value relevance of earnings 
is low, managers provide additional disclosures to the market, such as conference calls 
(Tasker 1998) or balance sheet information (Chen et al. 2002). More importantly, Lougee 
and Marquardt (2004) find some evidence that firms with lower value relevance of earnings 
are more likely to report pro forma numbers. These studies indicate that managers disclose 
additional or different information when earnings are less useful. If managers view emphasis 
as an important disclosure tool, then these prior findings suggest that managers will behave 
strategically and emphasize this alternative information more (when it is presented) and 
standard GAAP earnings less. Thus, we hypothesize: 


H1: Firms with lower value relevance of earnings place higher levels of emphasis on 
pro forma earnings, lower levels of emphasis on GAAP earnings, and greater 
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relative emphasis on pro forma earnings in their quarterly press releases, ceteris 
paribus. 


Because the use of historical association between earnings and stock returns would 
severely limit our sample size, we rely on three proxies for low value relevance: a history 
of prior losses, earnings variability, and membership in a high-tech industry. Losses have 
been shown to have lower associations with prices (Collins et al. 1999) and returns (Hayn 
1995; Franzen 2002). We use a dummy variable (PRLOSS) equal to 1 if the firm has four 
consecutive quarters of losses (quarterly Compustat item # 8 less than zero) prior to the 
quarter examined. Lougee and Marquardt (2004) find evidence supporting their hypothesis 
that firms with highly variable earnings benefit more from pro forma reporting. We use the 
standard deviation (over the prior eight quarters) of earnings divided by assets (quarterly 
Compustat items #8 + #44) as our measure of earnings variability (STDROA). Prior research 
also supports the idea that high-technology firms have less value-relevant earnings (Collins 
et al. 1997; Lev and Zarowin 1999). We use a dummy variable to indicate firms in high- 
technology industries (HITECH) as defined by Francis and Schipper (1999). See the notes 
to Table 3 for a list of industries considered to be high-technology. 


Reporting “Better” Performance 


In addition to emphasizing metrics that are more value-relevant, managers also have 
incentives to emphasize metrics that portray better firm performance. Prior research supports 
the idea that managers disclose information in an attempt to influence stakeholders’ per- 
ceptions of earnings (Schrand and Walther 2000), suggesting that managers may be op- 
portunistic in their disclosures. Further, regulators and the media have criticized firms’ 
presentation of information in their press releases.* On the surface, this hypothesis may 
seem to contradict our prior hypothesis. However, it is possible that both factors influence 
managers’ emphasis decisions in that one factor can exaggerate or mitigate the effect of 
the other. For example, management of a firm with low value relevance of GAAP earnings 
might tend to report pro forma earnings earlier in the press release, but decide whether to 
place the news in the headline depending on whether the metric also portrays better per- 
formance. Thus, we predict the following: 


H2: Firms emphasize performance metrics in their quarterly press releases that portray 
better firm performance, ceteris paribus. 


One common benchmark for “good” performance is improvement in earnings relative 
to the same quarter last year? We define APF* (AGAAP") as equal to 1 if the change in 


4 For example, a Wall Street Journal article states, “In the past few years, companies increasingly have prettied 
up their earnings announcements by highlighting what their results would have been absent unpleasant blemishes, 
while granting less prominence to their actual results. That practice, which can be found in all industries, remains 
perfectly legal" (WSJ 2001). 

5 We focus on the sign of the earnings change rather than the magnitude for two reasons. First, studies suggest 
that managers place great importance on simply meeting or exceeding a benchmark. Burgstahler and Dichev 
(1997) provide evidence suggesting that managers take actions to avoid reporting negative earnings changes. 
Moreover, Graham et al. (2005) report that CFOs rank the “same quarter last year" as by far the most important 
earnings benchmark (above "analyst consensus estimate" and "reporting a profit"). Second, using the sign 
avoids problems with scalars. For example, the use of prior earnings as a scalar results in small denominator 
problems and potentially large outliers; since market value of equity and assets differ across growth/nongrowth 
and service/industrial firms, respectively, using these variables as scalars potentially introduces measurement 
error. However, we test the sensitivity of our results to the use of a dichotomous performance variable (see 
footnote 14). 
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pro forma (GAAP) earnings from the same quarter in the prior year (as reported in the 
actual press release) is positive, and 0 otherwise. Thus, our empirical prediction about the 
level of emphasis is that firms with positive seasonally adjusted changes in pro forma 
earnings place greater emphasis on pro forma earnings and firms with positive seasonally 
adjusted changes in GAAP earnings place greater emphasis on GAAP earnings in their 
quarterly press releases. 

For our tests of the relative emphasis placed on pro forma earnings versus GAAP 
earnings, we use a relative performance measure. We define APFHIGH as equal to 1 if the 
change in pro forma earnings (from the same quarter in the prior year) is greater than the 
change in GAAP earnings, and 0 otherwise. Thus, we predict that firms with seasonally 
adjusted changes in pro forma earnings that are larger than their seasonally adjusted changes 
in GAAP earnings place more emphasis on pro forma earnings relative to GAAP earnings 
in their quarterly press releases. 

Managers are also likely sensitive to the level of a performance metric—e.g., evidence 
in Burgstahler and Dichev (1997) suggests that managers take actions to avoid reporting 
losses. Rather than managing earnings to avoid reporting losses, managers could simply 
recast a GAAP loss as a pro forma profit and emphasize the pro forma results in their press 
release. We define PF* GAAP" as equal to 1 if pro forma earnings are greater than zero 
but GAAP earnings are less than zero. We predict that firms with positive pro forma but 
negative GAAP earnings place a higher level of emphasis on pro forma earnings, a lower 
level of emphasis on GAAP earnings, and greater relative emphasis on pro forma earnings 
in their quarterly press releases. 


Media Coverage 


Earnings releases are generally written and sent out over a wire service (such as PR 
Newswire or Business Wire) where they may be picked up by various media sources for 
publication. While analysts working for large brokerage firms and large institutional inves- 
tors likely have direct access to these wire services, the average investor as well as other 
stakeholders likely get their 1nformation from mainstream media sources such as the Wall 
Street Journal. Therefore, the extent to which managers view emphasis as an important 
disclosure tool likely depends on the extent of media coverage the firm receives (and thus, 
the likelihood that the earnings release is published in a major media outlet). Thus, our 
third hypothesis is: 


H3: Firms with greater media coverage place higher levels of emphasis on pro forma 
earnings, lower levels of emphasis on GAAP earnings, and greater relative em- 
phasis on pro forma earnings in their quarterly press releases, ceteris paribus. 


We measure media coverage (MEDCOV) as the number of articles in the prior year in 
which the company is mentioned in the headline or lead paragraph of the three largest U.S. 
newspapers (Wall Street Journal, USA Today, and The New York Times) as well as five of 
the largest magazines (Time, BusinessWeek, Newsweek, Fortune, and Forbes). 


Sophisticated Users 


As discussed above, one of the primary consumers of firms' earnings releases are 
sophisticated users such as financial analysts and large, institutional investors. These so- 
phisticated users likely have direct access to a firm's earnings release and closely monitor 
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its performance. Moreover, managers often justify the use of pro forma reporting by claim- 
ing financial analysts and institutional investors find pro forma earnings incrementally in- 
formative. If the decision to report pro forma earnings in turn leads managers to emphasize 
this metric, then we would expect firms with a greater proportion of sophisticated users to 
emphasize pro forma earnings. On the other hand, one might argue that sophisticated users 
do not need managers to emphasize pro forma numbers because as long as the information 
is provided, sophisticated users can locate it and use it. This argument would suggest no 
relation between the proportion of sophisticated users and a firm's emphasis on pro forma 
earnings. Given these two opposing arguments, we hypothesize a non-negative relation 
between emphasis on pro forma earnings and the degree of sophisticated users: 


H4: Firms with more sophisticated users of accounting information place similar or 
greater emphasis on pro forma earnings compared to firms with fewer sophisticated 
users, ceteris paribus. 


We use two proxies for sophisticated users: the number of analysts following the firm 
and the percent of shares owned by institutional investors. Our measure of analyst following 
(ANALYSTS) is the number of analyst forecasts in the consensus forecast outstanding at 
the end of the quarter, as provided by I/B/E/S.’ Our measure of institutional ownership is 
the percent of shares owned by institutions (%JNST) reported on Compact Disclosure for 
the closest calendar quarter to the quarter examined. 


Changes in the Emphasis on Pro Forma and GAAP Earnings 


Between the SEC's (2001) cautionary advice and the increased scrutiny placed on 
accounting information as a result of numerous accounting scandals, managers of firms 
reporting pro forma earnings likely became more concerned about investors’ perceptions 
of the credibility of their accounting information in 2002 relative to 2001. In response to 
these concerns, and ds an alternative to dropping pro forma reporting, managers could: (1) 
continue to report pro forma earnings but decrease the emphasis placed on these numbers 
and/or (2) elevate the emphasis placed on GAAP earnings. Thus, we hypothesize: 


H5: Firms have reduced emphasis on pro forma earnings and/or increased emphasis 
on GAAP earnings in 2002 relative to 2001, ceteris paribus. 


To test the change in emphasis from 2001 to 2002, we include a POST variable in our 
analysis, which equals 1 if a firm-quarter is in 2002, and 0 otherwise. 

The above arguments suggest that the increased scrutiny of accounting information and 
concerns over credibility are at least partially responsible for the hypothesized decline in 
emphasis on pro forma earnings and increase in emphasis on GAAP earnings. In other 


$ For example, in a survey of attendees at a Financial Executives International conference, 27 percent indicated 
that they include pro forma numbers at analysts’ request (Investor Relations Business 2001). Moreover, in a 
survey of portfolio managers, 76 percent indicated that they found pro forma reporting at least somewhat useful 
and 67 percent said they would oppose banning pro forma reporting from press releases (CFO.com 2001). 

? If no data are available for the firm-quarter being examined but data are available for the prior and subsequent 
quarters, then we use the number of analysts in the prior quarter as a proxy. If no data are available for the 
quarter being examined and data are only available either before or after (but not both), then we consider these 
firms to have either previously lost coverage or subsequently gained coverage and we code these firms as having 
zero analyst following during the firm-quarter. 
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words, while the benefits of emphasizing pro forma earnings may not have changed for a 
given firm, the costs (in terms of reduced credibility) likely increased. Thus, the net benefits 
have likely decreased and any changes in emphasis over the time period examined should 
be associated with the degree of scrutiny to which a firm is subject. Thus, we hypothesize: 


H6: Firms subject to greater scrutiny are more likely to decrease emphasis on pro forma 
earnings and/or increase emphasis on GAAP earnings in 2002 relative to 2001, 
ceteris paribus. 


We expect that firms receiving high levels of media coverage receive greater scrutiny 
from their stakeholders because the overall level of information available about the firm is 
greater. We include the POST variable interacted with the media coverage variable 
(POST*MEDCOY) to test this hypothesis. 

Finally, prior studies have suggested that firms are more likely to report pro forma 
earnings when they have unusual or nonrecurring items (Lougee and Marquardt 2004). 
Similarly, firms may be more likely to emphasize pro forma earnings if the differences be- 
tween pro forma and GAAP earnings are larger. Thus, we include the signed difference 
between pro forma and GAAP earnings, scaled by total assets, (DIFF) as a control variable. 


HI. DATA AND DESCRIPTIVE EVIDENCE 
Sample Selection 


Using the Nexis/Lexis Academic Universe database, we search the Business Newswire 
and the PR Newswire archives to identify firms reporting pro forma earnings metrics be- 
tween April 7, 2001 and June 7, 2001. We use the key words “pro forma" or “EBITDA” 
to identify earnings releases with potential pro forma earnings and review the associated 
headlines to filter out press releases that do not relate to quarterly earnings announcements 
for the first or second fiscal quarter of 2001. This search process yields 1,215 firms that 
include pro-forma- or EBITDA-based metrics in their quarterly earnings press release. Next, 
we eliminate nondomestic firms and firms that do not have 2001 data available on Com- 
pustat, CRSP, or I/B/E/S, which reduces the sample to 691 firms.* Because hand collection 
of these data is time intensive, we randomly select a subsample of 550 of the 691 firms to 
review for potential inclusion in our sample. 

For each firm, we collect information related to the emphasis placed on metrics within 
the release (the following section describes our measures of emphasis). We start with the 
quarter identified in our initial search and then collect data for the two subsequent quarters 
of 2001. We then collect data for the corresponding three quarters in 2002. The time period 
selected is designed to facilitate our investigation of any changes in emphasis subsequent 
to recent accounting scandals and regulatory cautions. The Enron scandal broke 1n October 
2001 and the SEC's cautionary advice on pro forma reporting was issued in December 
2001 (see Figure 1). Both of these events likely occurred after the first three quarterly 
earnings releases in our 2001 sample period and a comparison of emphasis between the 
two years should identify whether managers quickly responded to heightened concerns 
about pro forma reporting. It is also important to note that our sample period ends in the 
third quarter of 2002, which is prior to the SEC's passage of Regulation G in November 
2002. 


8 We only determined whether the firm was listed on the database, not whether they had all the data necessary 
to calculate all our independent variables. Thus, we subsequently lose some observations for lack of data (but 
the data loss is substantially lower than it might otherwise have been without this initial screen). 
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We eliminate firms that report traditional EBITDA metrics in the initial quarter and 
firms without six quarters of press releases, resulting in the elimination of 297 firms? Our 
sample is described in Table 1 and consists of six quarters of data for 253 firms, or 1,518 
firm-quarters. We lose 61 additional firm-quarter observations because they do not have 
data available on Compustat, I/B/E/S, or Compact Disclosure to calculate our independent 
variables. In addition, we eliminate 220 firm-quarters in which firms did not report pro 
forma earnings in a quarter subsequent to the first quarter of 2001 because we require the 
value of pro forma earnings to compute certain independent variables (e.g., APF* and 
PF*. GAAP"). Finally, in 38 firm-quarters, the firm provides the current year earnings on 
a pro forma basis but does not provide the prior year earnings on a pro forma basis in the 
press release. We also exclude these observations in our determinants tests because we 
cannot compute the independent variable, APF*. The final sample for our determinants 
tests, reported in Section IV, consists of 1,199 firm-quarters. For the stock market reaction 
tests discussed in Section V, we lose an additional 11 firm-quarters (two firms) because of 
insufficient data on CRSP to calculate returns. 


Dependent Variables—Emphasis on Pro Forma and GAAP Earnings 


For each firm-quarter in our sample, we read and code information in the press release 
to determine the emphasis placed on pro forma and GAAP earnings. The most common 


TABLE 1 
Sample Selection Criteria across Alternative Analyses 
Firm- 
Quarters Firms” 

Full Sample 1,518 253 
Missing data on Compustat _ G4) _ 

1,504 249 
Missing data on I/B/E/S 0) — 

1,499 249 
Missing data on Compact Disclosure | (42) (4) 

1,457. 245 
Did not report PF in current quarter” (220) (31) 

1,237 214 
Did not report prior year PF amount? _ G8) (6) 
Sample used for determinants tests (Section IV) 1,199 208 
Missing data to compute size-adjusted returns _ ai) (2) 
Sample used for stock market reaction tests (Section V) 1,188 206 


? Firms with at least one observation in each year, 2001 and 2002. 

> Firm-quarters in which firms did not report earnings on a pro forma (PF) basis for the current period (ie., 
firms discontinuing the use of pro forma reporting after Q1 2001). 

* Firms-quarters in which firms reported earnings on a pro forma basis for the current period but did not report 
earnings on a pro forma basis for the prior period. 


? EBITDA is earnings before interest, taxes, depreciation, and amortization. We initially searched based on 
EBITDA in order to identify firms that reported "adjusted EBITDA" metrics. Firms that reported traditional 
EBITDA were eliminated from the sample because we do not consider it to be a pro forma metric. Firms that 
reported “adjusted” EBITDA metrics in which additional items are excluded from earnings remain in the sample 
since we consider adjusted EBITDA to be a pro forma metric. 
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pro forma adjustments in our sample are goodwill amortization (54 percent), stock-based 
compensation related charges (47 percent), restructuring charges (36 percent), and gains/ 
losses on the sale of assets (29 percent). GAAP earnings are either bottom-line earnings or 
a GAAP-recognized above-line earnings numbers such as earnings before extraordinary 
items or earnings before discontinued operations. 

We code several attributes of the earnings release including the following: (1) the first 
earnings metric (GAAP or pro forma) mentioned in the release, (2) whether the metric was 
mentioned in the headline, and (3) the paragraph number where the earnings metric is 
first mentioned in the release or whether the metric is mentioned only in the financial 
statements provided at the end of the release. Given that our sample selection process was 
designed to identify pro forma reporters, it is not surprising that the majority of firms 
mention pro forma earnings first (64 percent) relative to GAAP earnings (36 percent). 

We measure the level of emphasis based on the following four-point scale: 


Ordinal Measure 
Location in Press Release from Top to Bottom Emphasis Score of Emphasis 
Reported in the headline 4 most emphasis 
Reported in the first/second paragraph!? 3 | 
Reported in paragraph three or later 2 
Reported in the financial statements only ] least emphasis 


Descriptive data on “pro forma emphasis” (PFEMP) and “GAAP emphasis” 
(GAAPEMP) are provided in Table 2, Panel A. Over the entire sample period, pro forma 
earnings tend to be reported earlier in the press release than GAAP earnings—23 percent 
of firm-quarters report pro forma in the headline and 52 percent report it in the first or 
second paragraph compared to 7 percent and 37 percent for GAAP earnings, respectively. 
Pro forma earnings are reported only in the financial statements for 2 percent of the ob- 
servations, compared to 19 percent of observations for GAAP earnings. As indicated above, 
the sample excludes observations where pro forma earnings are discontinued because we 
cannot compute the change in pro forma earnings when a pro forma observation is missing. 
We examine the frequency of this occurrence and find that pro forma reporting was dis- 
continued after the first quarter of 2001 in 15 percent of the observations, consistent with 
the net benefit of pro forma reporting declining over the sample period (H5). 

Table 2 also provides a breakdown of emphasis levels across the two years in our 
sample and thus, provides descriptive data on the change in the level of emphasis on pro 
forma and GAAP earnings from 2001 to 2002. These data indicate a substantial change in 
the level of emphasis placed on both pro forma and GAAP earnings metrics across the two 
years. The percent of firm-quarters in which GAAP earnings are mentioned first (untabu- 
lated) increased from 15 percent in 2001 to 35 percent in 2002. The percent of firm-quarters 
in which GAAP earnings are mentioned in the headlines increased from 6 percent to 9 
percent. In contrast, the firm-quarters in which pro forma earnings are mentioned first 
(untabulated) and the firm-quarters in which pro forma earnings are mentioned in the head- 
lines both decreased (from 85 to 65 percent and from 26 to 20 percent, respectively). All 
of these differences are significant at the 5 percent level or less using Chi-squared tests 


10 We group together first and second paragraphs because many press releases have very short first paragraphs that 
are not substantive (i.e., they are often one or two sentences stating that the company announced quarterly 
earnings). 
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TABLE 2 
Descriptive Statistics on Measures of Emphasis (Dependent Variables) 


Panel À: Firm-Quarter Level Analysis of Changes in Level of Emphasis on Pro Forma and 
GAAP Earnings (n = 1,199) 


Pro Forma Earnings GAAP Earnings 
Combined 2001 2002 Combined 2001 2002 


— e +  —— 000 Rem ma m 


Percent of firm-quarters where the metric is: 
Reported in headline (4) 23% 26% 20% 796 6% 9% 
Reported in first or second paragraph (3) 52% 53% 51% 37% 33% 42% 
Reported in third paragraph or higher (2) 23% 20% 26% 37% 34% 40% 
Reported in financial statements only (1) 2% 2% 3% 19% 21% 9% 


100% 100% 100% 100% 100% 100% 
x? = 12.84, p = 0.005 x? = 66.88, p = 0.001 











Panel B: Firm-Quarter Level Analysis of Changes in Relative Emphasis between Pro Forma 
(PF) and GAAP Earnings (n = 1,199) 
RELEMP 
Combined 2001 2002 


m 


Percent of firm-quarters where: 





(+3) PF in headline and GAAP in financial statements only 696 8% 2% 
(+2) 19% 24% 13% 
(+1) 23% 25% 22% 
(0) Same level of emphasis 42% 36% 50% 
(—1) i 6% 496 8% 
(—2) 396 3% 4% 
(—3) GAAP in headline and PF in financial statements only 1% 0% 1% 

100% 100% 100% 


x? = 60.40, p = 0.001 


with the exception of the decrease in GAAP earnings in the headline, which is significant 
at p = 0.09. These descriptive statistics are consistent with H5 that increased scrutiny on 
pro forma reporting caused managers to decrease emphasis on this metric in their press 
releases. 

Our third dependent variable is a measure of relative emphasis (RELEMP) and is com- 
puted as PFEMP — GAAPEMP. In Panel B of Table 2, the scale for RELEMP ranges from 
3 to —3, where the extremes show one metric in the headline and the other in the financial 
statements only. Zero is the midpoint of the scale and indicates the same emphasis, which 
could be high or low in terms of the level of emphasis. Descriptive data on RELEMP 
indicate that over the entire sample period, 42 percent of the observations place the same 
level of emphasis on pro forma and GAAP earnings, 48 percent place greater emphasis on 
pro forma earnings and 10 percent place greater emphasis on GAAP earnings. The break- 
down of relative emphasis across the two years again suggests a shift toward emphasizing 
GAAP earnings relative to pro forma earnings. Specifically, in 57 percent of 2001 firm- 
quarters, more emphasis is placed on pro forma earnings relative to GAAP earnings, 
whereas this is true for only 37 percent of 2002 firm-quarters, a shift that is statistically 
significant at p < 0.001. 
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Independent Variables 


Table 3 presents descriptive statistics on our independent variables. Consistent with 
prior findings that high-tech firms and firms reporting losses are more likely to issue results 
on a pro forma basis, our sample has a high concentration of high-technology firms (61 
percent) and firms with a history of prior losses (45 percent). Approximately 56 (52) percent 
of the sample firm-quarters have a positive change in pro forma (GAAP) earnings and 21 


TABLE 3 
Descriptive Statistics on Independent Variables 

Standard 1st 3rd 
Variable? (Hypothesis) — Mean Deviation | Quartile = Median | Quartile 
PRLOSS (H1) 0.4454 0.4972 0.0000 0.0000 1.0000 
STDROA (H1) 0.0795 0.1543 0.0136 0.0316 0.0733 
HITECH (H1) 0.6138 0.4871 0.0000 1.0000 1.0000 
APF* (H2) 0.5563 0.4970 0.0000 1.0000 1.0000 
AGAAP* (H2) 0.5188 0.4999 0.0000 1.0000 1.0000 
APFHIGH (H2) 0.5163 0.4999 0.0000 1.0000 1.0000 
PF*_GAAP- (H2) 0.2102 0.4076 0.0000 0.0000 0.0000 
MEDCOV (H3) 11.1643 38.4869 0.0000 2.0000 5.0000 
LNMEDCOV (H3) 1.0587 1.3113 0.0000 0.6931 1.6094 
ANALYSTS (H4) 7.4T11 6.7651 3.0000 5.0000 10.0000 
%INST (H4) 0.4832 0.2731 0.2481 0.4761 0.7184 
POST (H5) 0.4595 0.4986 0.0000 0.0000 1.0000 
DIFF (control) 0.0386 0.1169 0.0052 0.0182 0.0386 


? Independent variables are defined as follows: 
APF* = 1 if the change in pro forma earnings from the same quarter in the prior year is positive, 0 
otherwise; 
AGAAP* = 1 if the change in GAAP earnings from the same quarter in the prior year is positive, 0 
otherwise; 
APFHIGH = 1 if the change in pro forma earnings from the same quarter in the prior year is greater than the 
change in GAAP earnings from the same quarter in the prior year, 0 otherwise; 
PF* GAAP" = 1 if pro forma earnings are greater than zero, but GAAP earnings are less than zero; 
PRLOSS = 1 if the firm has four consecutive quarters of losses prior to the quarter examined; 
STDROA - the standard deviation of ROA (earnings divided by beginning-of-year total assets) over the 
prior eight quarters; 
HITECH = 1 for firms in the following industries, 0 otherwise: Drugs (283), Computer and Office 
Equipment (357); Electrical Machinery and Equipment, Excluding Computers (360); Electrical 
Transmissions and Distribution Equipment (361); Electrical Industrial Apparatus (362); 
Household Appliances (363); Electrical Lighting and Wiring Equipment (364); Household 
Audio, Video Equipment, Audio Receiving (365); Communication Equipment (366); Electronic 
Components, Semiconductors (367); Computer Hardware (368); Telephone Communications 
(481); Computer Programming, Software, Data Processing (737); Research, Development, 
Testing Services (873); 
MEDCOV = number of articles where the firm is mentioned in the headline or lead paragraph in the Wall 
Street Journal, USA Today, The New York Times, Time, BusinessWeek, Newsweek, Fortune, and 
Forbes; 
LNMEDCOV = natural log of MEDCOV, 
ANALYSTS = number of analyst forecasts comprising the end of quarter consensus forecast provided by 
I/B/E/S; 
YINST = percentage of firms outstanding shares owned by institutions reported on Compact Disclosure 
for the closest calendar quarter to the quarter examined; 
POST = 1 if firm-quarter is in 2002, 0 otherwise; and 
DIFF = the difference between pro forma and GAAP earnings scaled by total assets. 
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percent of the sample has positive pro forma earnings and negative GAAP earnings. The 
level of media coverage varies significantly across firms and is highly skewed. Therefore, 
for our determinants tests, we use the log of MEDCOV (LNMEDCOY) as an independent 
variable. The firms in our sample tend to be well covered by analysts (averaging approxi- 
mately seven analysts each) and have substantial institutional ownership (48 percent). Fi- 
nally, as expected, pro forma earnings exceed GAAP earnings on average (DIFF > 0). 

A correlation matrix of the independent variables is presented in Table 4. Pearson 
correlations are shown below the diagonal and Spearman (rank) correlations are shown 
above the diagonal. Several of the independent variables are highly correlated with each 
other. For example, firms with a history of prior losses have lower institutional ownership 
(r = —0.35) and firms with greater media coverage have greater analyst following (r 
— 0.58). Thus, it is important to test our hypotheses using multivariate analyses. 


IV. RESULTS OF DETERMINANTS TESTS 
Multivariate Tests of the Determinants of Emphasis (Hypotheses 1—6) 


Multivariate tests of Hypotheses 1—6 are based on the following models:!! 


PFEMP(GAAPEMP, RELEMP) = B, + B,PRLOSS + B,STDROA + B,HITECH 
+ B,APF*(AGAAP*, APFHIGH) 
+ B,PF*. GAAP- + B,MEDCOV 
+ B,ANALSYTS + B,%INST + B,POST 
+ B,,POST*MEDCOV + B DIFF +e (1) 


We conduct our analysis using rank regressions (Lang and Lundholm 1996). We convert 
all nondichotomous variables into ranks and then compute percentile ranks ((rank — 1)/(n 
— ])). Using rank regressions does not presume a particular functional form and provides 
a straightforward interpretation of the coefficients (a percentile change in the independent 
variable results in a percentile change in the dependent variable).'? Because we collect six 
quarters of data for each firm, there is the potential concern that our observations are not 
independent across time for a given firm, particularly if firms structure their press releases 
similarly across quarters. If our observations lack independence across time, then the co- 
variances of the residuals for a given firm would be nonzero, which would mean that test 
statistics based on OLS standard errors would be incorrect. To address independence issues, 
we base our t-statistics on robust standard errors calculated using the Huber-White estimator 
(see Huber 1967; White 1982). 

Table 5 presents our analysis on the level of pro forma emphasis (PFEMP), the level 
of GAAP emphasis (GAAPEMP), and the relative emphasis on pro forma earnings versus 


!! Although our hypothesis related to sophisticated users (H4) relates to the level of emphasis on pro forma earnings 
only, for completeness, we include these proxies in our tests of the level of GAAP emphasis as well as the 
relative emphasis on pro forma earnings. We obtain similar results if we exclude these variables from our GAAP 
and relative emphasis regressions. 

12 Another alternative would be to run ordered probit regressions. Results from this analysis are virtually identical 
to those reported using rank regressions (all variables that are significant in Table 5 continue to be significant 
at similar probability levels). We choose to present rank regression results for ease of interpretation since ordered 
probit regressions require the calculation of slope coefficients for each category (in this case, four slope coef- 
ficients for the levels regressions and seven for the relative regression) and interpretations of the slope coefficients 
are ambiguous (except in the case of first and last category). See Greene (1993, 674) for further discussion. 
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GAAP earnings (RELEMP). Hypothesis 1 predicts that low value relevance firms will em- 
phasize pro forma earnings and de-emphasize GAAP earnings. Results for two of the three 
proxies for low value relevance (PRLOSS and HITECH) support our hypothesis (H1) with 
respect to the level of emphasis on GAAP earnings—the coefficients are negative and 
statistically significant, suggesting that firms with a history of prior losses and high- 
technology firms place less emphasis on GAAP earnings. While none of the coefficients 
on low value relevance are significant for the level of emphasis on pro forma earnings, we 
do find support for H1 in our relative emphasis regression—the coefficient on both PRLOSS 
and HITECH are positive and statistically significant, suggesting that firms with a history 
of prior losses and high-technology firms place greater relative emphasis on pro forma 
earnings."? ; 

Because we report rank regressions, the coefficients can be interpreted as follows: firms 
with a history of prior losses show a 7 percentile decrease in emphasis on GAAP earnings 
and a 5 percentile increase in relative emphasis on pro forma earnings. Firms in high- 
technology industries have a 10 percentile decrease in emphasis on GAAP earnings and a 
9 percentile increase in relative emphasis. To gauge the economic significance of a percen- 
tile shift in the dependent variable, we can consider the case where all four (seven) cate- 
gories of GAAP (relative) emphasis were of equal size. In this case, a 25 percentile (14 
percentile) shift would represent a one-category change. While these effects may not seem 
large in isolation, when combined with the effects of other independent variables, the overall 
impact can explain significant shifts in emphasis across firms. 

Hypothesis 2 predicts that firms will emphasize metrics in their press release that por- 
tray better performance. Consistent with our hypothesis, the coefficients on APF* and 
AGAAP" in the levels regressions are significant—however, the coefficient on APFHIGH 
in the relative emphasis regression is not significant." Also supporting H2, we find a 
positive and highly significant coefficient on PF*..GAAP" in the pro forma levels and the 
relative emphasis regressions. This coefficient is not significant in the GAAP emphasis 
regression, suggesting that managers are not more likely to de-emphasize GAAP earnings 
when reporting a pro forma profit and a GAAP loss (although they do place greater relative 
emphasis on pro forma earnings in this case). The magnitudes of the effects of our per- 
formance variables range from an 8 percentile shift (PF*. GAAP" in the pro forma levels 
regression) to a 2 percentile shift (APFHIGH in the relative emphasis regression). Together, 
these results support H2 that firms emphasize a metric if it portrays better firm performance. 


15 Tt is possible that managers of firms with low value relevance of earnings do not view pro forma earnings as 
the most informative metric. Davis (2002) reports evidence that revenues are value-relevant for Internet firms; 
therefore, it is possible that some firms emphasize revenues over both pro forma and GAAP earnings. In 
supplemental untabulated results, we examine the relation between our independent variables and the emphasis 
placed on revenues within the earnings release. We find a positive coefficient on HITECH (p « 0.001), indicating 
that high-technology firms place greater emphasis on revenues in their earnings releases. Thus, consistent with 
Davis (2002), it appears that firms with low value relevance of earnings de-emphasize earnings metrics in general 
and instead focus on revenues as the more important metric. 

^ Using continuous earnings variables rather than dichotomous variables (e.g., the change in pro forma [GAAP] 
earnings scaled by assets in the pro forma [GAAP] level regressions and the difference between the change in 
pro forma and GAAP earnings in the relative emphasis regression), the significance levels on the coefficients in 
the pro forma, GAAP, and relative emphasis regressions are 0.02, 0.13, and 0.06, respectively. All other variables 
have similar significance levels. As discussed previously, we use a dichotomous variable because we believe the 
incentive to emphasize a particular metric is driven by the sign of the earnings change and not the magnitude— 
in other words, being able to highlight the fact that earnings increased is more significant than being able to 
emphasize a 5 percent increase versus a 10 percent increase. Thus, the lower significance levels when using 
continuous variables are not surprising. 
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Consistent with H3, the coefficient on media coverage is positive and significant in 
both the levels and relative pro forma emphasis regressions and negative and significant 
in the GAAP emphasis regression. The largest effect is in the relative emphasis regression, 
where a 50 percentile shift in media coverage would result in approximately a 5.5 percentile 
shift in relative emphasis (i.e., 0.1112 x 0.5). 

The coefficient on analyst following is significant in the pro forma regression, lending 
some support for H4. Firms with greater analyst following appear to emphasize pro forma 
earnings more, perhaps in response to analysts' demands for this information. However, the 
coefficient on the institutional ownership variable is not significant. We do not find signif- 
icance on either of the variables in the GAAP and relative emphasis regressions. We did 
not predict a relation between the level of sophisticated users and the level of emphasis on 
GAAP earnings or the relative emphasis on pro forma earnings, but we included dese 
variables in our analysis for completeness. 

Our prior descriptive data provide initial evidence of a shift of emphasis following SEC 
cautionary advice and a proliferation of accounting scandals. These descriptive results sug- 
gest a decrease in the net benefits of pro forma reporting in 2002 relative to 2001. However, 
because there are a number of factors that determine emphasis, it is possible that any change 
over time is the result of changes in multiple underlying determinants. The inclusion of 
POST in the above regression indicates the extent to which emphasis has changed between 
the two periods, controlling for other determinants of emphasis, and thus provides a stronger 
test of H5. Consistent with H5, the coefficient on POST is significantly negative in the pro 
forma level and relative emphasis regressions and significantly positive in the GAAP re- 
gression suggesting a decrease in emphasis on pro forma earnings (on an absolute and a 
relative basis) and an increase in emphasis on GAAP earnings. The coefficients suggest a 
5 percentile decrease in pro forma emphasis in 2002, a 5 percentile increase in GAAP 
emphasis, and a 7 percentile decrease in the relative emphasis on pro forma. Consistent 
with our univariate results, our evidence indicates that the emphasis firms place on pro 
forma earnings has decreased between 2001 and 2002, while emphasis placed on GAAP 
earnings has increased during this time period. 

To test whether the change in emphasis is related to concerns over the credibility of 
accounting disclosures, we examine the coefficient on POST*MEDCOY. The coefficient on 
this interaction variable indicates whether firms subject to greater scrutiny are more likely 
to change emphasis on pro forma and GAAP earnings in 2002. Consistent with H6, the 
coefficient on POST*MEDCOV is positive and significant in the GAAP regression and 
negative and significant in the relative emphasis regression. Thus, it appears that firms with 
greater media coverage are more likely to increase emphasis on GAAP earnings and de- 
crease relative emphasis on pro forma earnings in 2002. However, as indicated by the 
insignificant coefficient on POST*MEDCOV in the pro forma levels regression, we do not 
find support for our prediction that firms with greater media coverage are more likely to 
decrease emphasis on pro forma earnings in 2002. Thus, it appears that firms subject to 
greater scrutiny attempt to increase credibility by increasing emphasis on GAAP earnings 
but not necessarily by decreasing emphasis on pro forma earnings. For firms that continue 
to report pro forma earnings, the benefits of emphasizing pro forma earnings still exceed 
the increased costs associated with emphasizing pro forma in 2002. 


Controlling for Firms’ Initial Emphasis Decision 


Our prior analysis is based on robust standard errors, which address the general concern 
of potential dependence in our sample data. This dependence would arise if firms follow a 
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consistent disclosure strategy across time.? The possibility that managers structure their 
press releases similarly across quarters also raises the potential concern that a determinant 
of emphasis present when the firm initially emphasized pro forma earnings (which is not 
a factor in the quarter we examine) is correlated with one of our hypothesized determinants. 
Such a factor would represent a correlated omitted variable. To address this concern, we 
include the emphasis level in the first quarter for which we have data as a proxy for the 
firm's initial placement decision and re-estimate our model on the remaining five quarters 
of data. Including the first quarter's emphasis level in our analysis should capture the effects 
of any determinants that drove the initial placement decision. However, it also potentially 
weakens our tests to the extent any of our hypothesized determinants also drove the initial 
placement decision. 

The results (untabulated) indicate a coefficient on the initial placement decision variable 
of 0.41, 0.32, and 0.31 in the pro forma level, GAAP level, and relative emphasis regres- 
sions, respectively. These coefficients are highly significant and suggest that a firm's initial 
disclosure strategy affects the placement of metrics in press releases in subsequent quarters. 
For example, a 10 percentile increase in the initial level of pro forma emphasis is associated 
with a 4 percentile increase in future levels of pro forma emphasis. 

Despite the significance of the initial placement variable, the results for our main hy- 
potheses after controlling for the initial placement decision are generally consistent with 
our main analysis with the following exceptions. First, the coefficient on PRLOSS is not 
significant for the level of GAAP emphasis and is only marginally significant (p = 0.08) 
in the relative emphasis regression. Given that the value relevance of earnings is a firm- 
specific construct (i.e., not expected to vary across quarters for a given firm) and is likely 
to be a determinant of the initial emphasis decision, it is not surprising that the results for 
this hypothesis are somewhat weaker. Still, it is possible that some other factor (correlated 
with our value relevance proxies) drove the initial placement decision and is biasing the 
results in our main analysis. Second, inconsistent with our main analysis, we find significant 
coefficients on PF* GAAP" in the GAAP emphasis regression and PFHIGH in the relative 
emphasis regression, which provides additional support for our second hypothesis that firms 
emphasize metrics in their press releases that portray better performance. Finally, the co- 
efficient on POST on the level of pro forma emphasis is less significant (p = 0.085). 


Alternatives Measures of Relative Emphasis 


We also tested the sensitivity of our results using two alternative measures of relative 
emphasis. The first measure, PFFIRST, is a dummy variable equal to 1 if pro forma earnings 
are reported before GAAP earnings, and 0 otherwise. The main advantage of PFFIRST is 
its ability to differentiate emphasis on metrics included in the same paragraph, which would 
be coded the same under our measure of RELEMP. However, PFFIRST does not allow for 
different degrees of relative emphasis, which we believe is an important attribute of a 
measure of relative emphasis. For example, a firm that reports both pro forma and GAAP 
earnings in the headline, but with pro forma first, would have the same coding as a firm 
that reports pro forma in the headline and GAAP in the financial statements only. We believe 


'S We investigate the extent to which firms use the same level of emphasis across quarters. Across the entire sample 
period, the proportion of firms with the identical level of pro forma emphasis, GAAP emphasis, and relative 
emphasis across all six quarters is 19 percent, 19 percent, and 8 percent, respectively. However, within each 
year (2001 and 2002), the proportion of firms with the same level of emphasis across the three quarters is much 
higher—ranging from 34 percent to 52 percent. Thus, while the level of emphasis is somewhat stable for many 
firms within a year, the great majority of firms exhibit variation in their emphasis levels across the two years. 
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the latter case represents stronger relative emphasis on pro forma than the first; our measure, 
RELEMP, captures this difference where PFFIRST does not. 

The second measure, RELEMP2, is the same as our original measure of relative em- 
phasis (RELEMP) unless it equals 0 (i.e., unless GAAP and pro forma earnings are placed 
in the same paragraph). When RELEMP equals 0, RELEMP2 equals —0.5 if GAAP earnings 
are reported before pro forma earnings and +0.5 if pro forma earnings are reported before 
GAAP earnings. RELEMP2 is a finer measure than RELEMP in that it uses positioning 
within the paragraph to break ties in emphasis inherent in our RELEMP measure. However, 
it is debatable whether differences in position within a paragraph represent managers' real 
intentions to differentiate between the two metrics, and thus we choose to report RELEMP 
in our main results. 

Using PFFIRST as the dependent variable (in an untabulated logistic regression) results 
in a significant coefficient on PFHIGH (p = 0.0004), while the significance on media 
coverage and the interaction of media coverage with POST become weaker (p-values 
= 0.11 and 0.08, respectively). The fact that our results are weakened when using the 
PFFIRST variable is not surprising since we lose the variation from larger differences in 
emphasis. Using RELEMP2 (in an untabulated rank regression), all variables found to be 
significant in our main analysis remain significant at similar probability levels and PFHIGH 
is now significant at the 5 percent level. 

In conclusion, our results are consistent with managers deliberately emphasizing metrics 
within the earnings release to focus stakeholder attention on managements' preferred met- 
rics. Our results are inconsistent with press releases being mere boilerplate unrelated to 
managements' strategic objectives. Further, our results suggest that firms have made a con- 
scious shift in 2002 toward emphasizing earnings on a GAAP, rather than a pro forma basis. 
We also provide evidence that firms subject to greater scrutiny of their accounting disclosure 
policies are more likely to voluntarily emphasize GAAP earnings in 2002 (before passage 
of SEC Reg G) on both an absolute and a relative basis. 


V. DOES THE STOCK MARKET REACT TO EMPHASIS? 

In this section we provide evidence on the effects of emphasis on stock market reactions 
to quarterly earnings news. We predict an increasing relation between returns and a partic- 
ular metric the more that metric is emphasized. In other words, if emphasis matters to 
investors, then the correlation between stock returns and a particular earnings metric should 
be greater if more emphasis is placed on that metric (ie. a positive relation between 
emphasis and the earnings response coefficient of that metric). This prediction is consistent 
with managers deliberately emphasizing the more value-relevant metric (H1) and the market 
efficiently responding to this increased emphasis. Alternatively, it is possible that managers 
opportunistically use emphasis in an attempt to focus stakeholders' attention on metrics that 
portray better performance regardless of whether these metrics are more informative. How- 
ever, if the market recognizes this opportunism, then we would predict no relation between 
emphasis on a metric and the earnings response coefficient for that metric. As long as some 
firms are emphasizing the more informative metric, on average, we should find a positive 
relation between emphasis and the earnings response coefficient. Unless investors conclude 
that the emphasis decisions of all managers are completely opportunistic, which we believe 
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is unlikely, investors will attach greater weight to the emphasized metric even though they 
realize the potential for managers to behave opportunistically.!? Thus, our hypothesis is: 


H7: The relation between three-day stock returns and the unexpected realization of an 
earnings metric is increasing in the level of emphasis placed on the metric, ceteris 
paribus. 


Further, the information provided by pro forma earnings that is incremental to the 
information provided by GAAP earnings should increase when firms place greater emphasis 
on pro forma earnings. We use the difference between GAAP earnings and pro forma 
earnings as a measure of the incremental information in pro forma earnings relative to 
GAAP earnings and refer to this amount as pro forma reconciling items (RECON). Thus, 
we expect a greater correlation between unexpected pro forma reconciling items and stock 
returns when a firm emphasizes pro forma earnings in its quarterly press releases (both on 
an absolute basis and relative to its emphasis on GAAP earnings). Likewise, we expect the 
correlation between unexpected pro forma reconciling items and stock returns to be lower 
as more emphasis is placed on GAAP earnings. We predict: 


H8: The relation between three-day stock returns and the unexpected realization of pro 
forma reconciling items is increasing in both absolute and relative pro forma em- 
phasis and decreasing in GAAP emphasis, ceteris paribus. 


Similar to Lougee and Marquardt (2004), we measure unexpected earnings as the sea- 
sonally adjusted change in pro forma earnings (UE’*) and GAAP earnings (UESA4P) as 
reported in the company's press release, scaled by market value at the beginning of the 
quarter. Unexpected pro forma reconciling items (URECON) equals UE?’ — UE?^^", Stock 
returns (CAR) are measured as the three-day (—1 to +1) size-adjusted cumulative returns 
surrounding the earnings announcement date. 

We investigate the effect of emphasis on the relation between earnings and returns 
using a multivariate regression framework. As with our previous analysis, we use rank 
regressions and convert all nondichotomous variables into percentile ranks. In addition to 
allowing a more general functional form, this process reduces the effect of outliers. To test 
H7, we estimate the following two regressions: 


CAR, = B, + B,UEPF + B,PFEMP, + B,PFEMP,*UEF* + B,LOGMV,, 
+ B,LOGMV,*UEPF + BLOSS, + B,LOSS,*UEL’ + B,POST,, 
+ B,POST,*UEFF + e; (2) 


t 


CAR, = Bo + B,UEGAAP + B,GAAPEMP,, + B.GAAPEMP,* UES^^P 
+ B,LOGMV, + B;LOGMV,*UESM? + p LOSS, + B,LOSS,*UEG^^P 
+ B POST, + B,POST,*UET ^" + &. (3) 
16 Even if the emphasis decisions of all managers are completely opportunistic, it is stil] possible that the earnings 
response coefficient will increase with the level of emphasis if investors believe other stakeholders are influenced 
by emphasis, which could result in better terms with suppliers, customers, etc. Moreover, if managers are 


opportunistic and the market responds (inefficiently) to emphasis, then we would also predict a positive relation 
between emphasis and the earnings response coefficient. 
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In both models, B, represents the overall earnings response coefficient (ERC) and B, 
captures the change in ERC for different levels of emphasis (H7). Thus, we expect a positive 
coefficient on B}. We also include several variables to control for differences in ERCs across 
firms and across time. LOGMV is the log of the market value of equity at the beginning 
of the quarter and is a proxy for firm size. Prior studies have found lower ERCS for larger 
firms (see Shevlin and Shores [1993] for a review of these studies) and our determinants 
results suggest that media coverage, which is likely correlated with firm size, is a deter- 
minant of emphasis. Thus, failure to control for firm size could bias our results. We also 
include LOSS, a dummy variable equal to 1 if GAAP earnings for the quarter is negative, 
and O otherwise. Prior research has found lower ERCS for loss firms (e.g., Hayn 1995) and 
our determinants results also suggest that firms with pro forma profits and GAAP losses 
emphasize pro forma earnings more and GAAP earnings less. Finally, we control for dif- 
ferences in ERCS across the two years in our sample (POST and POST*UE) because of 
potential differences in macroeconomic conditions in the two periods. 

Table 6 presents the results for Models 2 and 3 in Panels A and B, respectively. Each 
panel includes results that exclude the control variables to provide some reference for the 
effectiveness of the controls, but we discuss the results for the full model. Reported p- 
values are one-tailed for coefficients with directional predictions and two-tailed otherwise. 
In the pro forma regression in Panel A, we find a marginally significant positive coefficient 
on the overall ERC, B, (p = 0.05) and a significant positive incremental effect based on 
the level of emphasis, B, (p = 0.04). Because these are rank regressions, the coefficient of 
0.1705 on B, indicates that a 100 percentile change in unexpected pro forma earnings leads 
to a 17 percentile change in three-day stock returns. Similarly, a 100 percentile increase in 
pro forma emphasis B, leads to an additional 20 percentile increase in three-day stock 
returns. Thus, consistent with H7, the results on B, suggest that higher levels of emphasis 
on pro forma earnings lead to larger stock market reactions to pro forma earnings. 

In the GAAP earnings regression in Panel B, we find a significant positive coefficient 
on the overall ERC, B,, (p = 0.01) and a marginally significant positive incremental effect 
based on the level of emphasis, B, (p = 0.07). The coefficient of 0.2464 on B, indicates 
that a 100 percentile change in unexpected GAAP earnings leads to a near 25 percentile 
change in three-day stock returns. Similarly, a 100 percentile increase in GAAP emphasis 
B, leads to an additional 17 percentile increase in three-day stock returns. Although some- 
what weaker than the pro forma emphasis results in Panel A, the results on B, suggest that 
greater emphasis on GAAP earnings leads to larger stock market reactions to those earnings. 

In Figure 2, we depict the effect of emphasizing a particular metric on the relation 
between that metric and stock returns. The horizontal axis shows two levels of emphasis: 
"low" (comprised of emphasis levels 3 and 2—in the third paragraph and below in the 
press release or only in the financial statements); and “high” (comprised of emphasis levels 
5 and 4—in the headline, first or second paragraph). We combine emphasis levels to fa- 
cilitate presentation of the effect and because of the relatively small number of observations 
in some of the category levels. The vertical axis is the earnings response coefficient on 
unexpected earnings. Hypothesis 7 predicts an upward sloping relation, i.e., higher emphasis 
should be associated with a larger ERC. Figure 2 suggests this relation holds, especially 
for reactions to unexpected pro forma earnings, as the high emphasis ERC (0.30) is almost 
double the low emphasis ERC (0.17). 

To test our hypothesis regarding the incremental information content of pro forma 
earnings (H8), we run the following regressions: 
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TABLE 6 
Effects of Emphasis on Stock Market Reactions to Pro Forma and GAAP Earnings 
Tests of H7 | 
Predicted 
Variable" Sign Coefficient p-value? Coefficient p-value” 


Panel A: Rank Regression of Returns on Unexpected Pro Forma Earnings (n = 1188) 


Intercept 0.4830 0.0001 0.4519 0.0001 
UEPF + 0.0062 0.4585 0.1705 0.0501 
PFEMP ? —0.0754 0.2730 —0.0709 0.3147 
PFEMP*UE** (H7) + 0.2249 0.0220 0.2011 0.0381 
LOGMV ? 0.0552 0.3923 
LOGMV*UE*F x —0.1863 0.0473 
LOSS ? 0.0070 0.8733 
LOSS*UE"* ° —0.0599 0.2128 
POST ? 0.0136 0.7056 
POST*UEPF ? —0.0839 0.1709 
Adjusted R? 0.0152 0.0186 

Panel B: Rank Regression of Returns on Unexpected GAAP Earnings (n = 1188) 

Intercept 0.5345 0.0001 0.4428 0.0001 
UETA + —0.0312 0.6951 0.2464 0.0149 
GAAPEMP ? —0.1448 0.0241 —0.1244 0.0594 
GAAPEMP* UE“? (H7) + 0.2268 0.0221 0.1727 0.0688 
LOGMV I 0.0452 0.4515 
LOGMV* UE&4P E —0.1802 0.0416 
LOSS ? 0.0748 0.1349 
LOSS*UESAAP -— —0.1973 0.0096 
POST ? 0.0005 0.9891 
POST*UEC44? l ? —0.0417 0.5089 
Adjusted R? 0.0071 0.0142 


a Variables are defined as follows: UE"F (UE9^^^) is the seasonally adjusted change in pro forma (GAAP) 
earnings as reported in the firm's press release, scaled by market cap as of the beginning of the quarter. 
PFEMP and GAAPEMP are defined in Table 2. LOGMV is the log of the market value of equity as of the 
beginning of the quarter. LOSS is a dummy variable equal to 1 if GAAP earnings are less than zero, and 0 
otherwise. POST is a dummy variable equal to 1 if the firm-quarter is in 2002, and 0 otherwise. 

» Reported p-values are one-tailed for variables with a directional prediction and two-tailed otherwise. Bold 
(italics) indicates significant at p « 0.05 (0.10). 


CAR, = B, + B,UES^^" + B,PFEMP(GAAPEMP, RELEMP) 
+ BJPFEMP(GAAPEMP, RELEMP)*UES^^? + B,URECON,, 
+ B,PFEMP(GAAPEMP, RELEMP)*URECON, + B.LOGMYV,, 
+ B,LOGMV,*UES^^? + B LOSS, + BLOSS, “UES? + B POST, 
+ B4POST,FUESA + g. (4) 


D, represents the ERC for GAAP earnings, B, represents the incremental response to 
pro forma earnings, and B, + BP, represents the overall ERC for pro forma earnings. The 
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FIGURE 2 
Stock Market Reactions to Low versus High Levels of Pro Forma 
and GAAP Earnings Emphasis” 


Does emphasis affect stock market reactions to unexpected earnings in quarterly press releases? 


Coefficient on unexpected earnings 





Emphasis level in quarterly earnings press releases 


a The underlying regressions include control variables and are similar to models (3) and (4) except they use a 
dichotomous emphasis variable, i.e., “high” is the top two emphasis levels (headline, first or second paragraph) 
and “low” is the bottom two levels (third paragraph or below in the press release or only in the financial 
statements). Shown above are the coefficient values of B, and (B, + B4). In this specification, the coefficient on 
B, is significant at p < 0.02 in the pro forma regression but insignificant (p = 0.20) in the GAAP regression. 
This difference is apparent in the significantly greater slope for pro forma versus GAAP emphasis. 


main coefficient of interest is B5, which captures the change in incremental response to pro 
forma earnings for different levels of absolute and relative emphasis (H8). Thus, we expect 
a positive coefficient on B, when interacted with PFEMP and RELEMP and a negative 
coefficient when interacted with GAAPEMP." 


17 One might expect that we would also predict a negative coefficient on B, (the interaction of unexpected GAAP 
earnings with emphasis) when interacted with PFEMP and RELEMP and a positive coefficient when interacted 
with GAAPEMP. However, the coefficient on UE°4" does not capture the incremental information content of 
GAAP earnings (over pro forma earnings) but rather the full information content of GAAP earnings. Because 
by definition GAAP earnings are a component of pro forma earnings, we are unable to make predictions on 
how the information content of this variable will change with changes in emphasis on pro forma and GAAP 
earnings. 
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Table 7 presents the results for Model 5. Consistent with our predictions and the results 
presented in Table 6, we find positive ERCs for both GAAP and pro forma earnings. More 
importantly, the sign on the interaction between URECON and emphasis (B4) suggests that 
the information content of unexpected reconciling items varies positively with the level of 
pro forma emphasis (B5 > 0, p = 0.09), negatively with the level of GAAP emphasis (p 
= 0.09), and positively with the relative emphasis on pro forma earnings (p = 0.03). 
Overall, our results suggest that the incremental information content of pro forma earnings 
increases when firms place greater emphasis on pro forma earnings. 


VI. CONCLUSION 

Until recently, press releases represented one of the least constrained forms of public 
disclosure of accounting data, providing management the opportunity to frame the presen- 
tation of the firm's quarterly earnings as they saw fit relatively unfettered by industry 
guidelines or SEC regulations. However, recent accounting scandals heightened public scru- 
tiny of accounting disclosures and prompted the SEC (2002) to pass Regulation G, which 
established guidelines for reporting non-GA AP metrics, including pro forma earnings. Reg- 
ulator and media attention to this issue stems from the concern that managers present 
accounting data in a way that could potentially mislead the firms' stakeholders. To explore 


TABLE 7 
Effects of Emphasis on the Incremental Information Content of Pro Forma Earnings 
Tests of H8 (n — 1188) 


PFEMP GAAPEMP RELEMP 
Variable’ Coefficient p-value? Coefficient p-value” Coefficient p-value’ 
Intercept 0.3996 0.0001 0.2532 0.0258 0.3907 0.0001 
UES 5 0.2537 0.0227 0.4037 0.0019 - 0.3092 0.0051 
PFEMP —0.2002 0.2173 
GAAPEMP 0.1020 0.5527 
RELEMP —0.1829 0.2561 
PFEMP*UES^4^P 0.2549 0.1284 
GAAPEMP*UE?^^F —0.0317 0.8611 
RELEMP* UEC“? 0.1663 0.3226 
URECON —0.0085 0.5372 0.2236 0.0150 +  —0.0487 0.2969 
PFEMP*URECON 0.2238 0.0873 
GAAPEMP* URECON —0.2447 0.0854 
RELEMP*URECON at 0.3001 0.0325 
LOGMV 0.0360 0.5531 0.0234 0.6998 0.0142 0.8161 
LOGMV* UEC4P —0.1564 0.0688 —0.1423 0.0875 -—  —0.1306 0.1083 
LOSS 0.0792 0.1116 0.0704 0.1604 0.0789 0.1127 
LOSS*UE?^AP —0.1931 0.0100 —0.1915 0.0119 —  -—0.2068 0.0064 
POST —0.0173 0.6358 —0.0031 0.9331 —0.0059 0.8735 
POST* UECA4P —0.0079 0.8992 —0.0331 0.6012 —0.0238 0.7084 
Adjusted R? 0.0173 0.0178 0.0193 


a Variables are defined in Tables 2 and 6 except for URECON, which is UE'* — UE9^^P, 


> Reported p-values are one-tailed for variables with a directional prediction and two-tailed otherwise. Bold 
(italics) indicates significant at p < 0.05 (0.10). 
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the use of emphasis as a disclosure tool and to address the debate on the presentation of 
pro forma reporting, we first examine the determinants of emphasis placed on pro forma 
and GAAP earnings within quarterly earnings press releases. 

Our evidence suggests that firms with low value relevance of earnings place less em- 
phasis on traditional] GAAP earnings and greater relative emphasis on pro forma earnings. 
However, inconsistent with our predictions, these firms do not appear to be placing a greater 
level of emphasis on pro forma earnings. Consistent with our predictions, we find that 
managers emphasize the metric that portrays better firm performance. We also find 
that firms with greater media exposure place greater emphasis on pro forma earnings and 
less emphasis on GAAP earnings, which is consistent with the notion that accessibility of 
a firm's press release by individual stakeholders influences managers' choice to emphasize 
pro forma metrics. Finally, our results indicate that firms have reduced their emphasis on 
pro forma earnings and increased their emphasis on GAAP earnings in 2002 compared to 
2001—especially those subject to greater media exposure. These results are consistent with 
managers perceiving a decline in the net benefit of reporting pro forma earnings subsequent 
to SEC cautionary guidance in December 2001 and the exposure of high profile accounting 
scandals beginning in late 2001 and continuing in 2002. 

We also provide evidence on the effects of emphasizing metrics in a press release. We 
find that the stock market response to pro forma earnings is greater with higher levels of 
emphasis. Further, the incremental information content of pro forma earnings increases as 
the relative emphasis on pro forma increases. 

Taken together, our results suggest that managers used the latitude allowed in compos- 
ing press releases to meet their corporate reporting objectives, including emphasizing met- 
rics that are more value-relevant, “marketing” their firm's performance by emphasizing 
metrics that portray "better" firm performance, and responding to changes in the market 
sentiment regarding the acceptability of certain reporting practices. Further, the results from 
our stock market tests suggest that equity market participants are affected by managers' 
emphasis decisions. This result, in turn suggests that other non-investor stakeholder groups 
may also be affected by emphasis. 

By examining emphasis as a disclosure tool, this study contributes to our understanding 
of the disclosure mechanisms managers use to influence stakeholders' perceptions of ac- 
counting data. Our evidence of an association between managers’ strategic objectives and 
the emphasis placed on alternative earnings metrics in quarterly press releases, suggests 
that managers view emphasis as another mechanism to influence stakeholders' perceptions. 
This study also contributes to the debate over pro forma earnings. Our finding that firms 
decreased emphasis on pro forma earnings following SEC cautions and recent accounting 
scandals is consistent with stakeholders viewing pro forma reporting as potentially oppor- 
tunistic behavior and managers responding to this credibility concern by decreasing em- 
phasis on this metric. 


REFERENCES 

Aerts, W. 2001. Inertia in the attributional content of annual accounting narratives. The European 
Accounting Review 10 (1): 3-32. 

Bettman, J., and B. Weitz. 1983. Attributions in the boardroom: Causal reasoning in corporate annual 
reports. Administrative Science Quarterly 28: 165—183. 

Bhattacharya, N., E. Black, T. Christensen, and C. Larson. 2003. Assessing the relative informative- 
ness and permanence of pro form earnings and GAAP operating earnings. Journal of Accounting 
and Economics 36 (1-3): 285—319. 


The Accounting Review, October 2005 


Emphasis on Pro Forma versus GAAP Earnings 1037 


Bloomfield, R. 2002. The "incomplete revelation hypothesis" and financial reporting. Accounting 
Horizons 16 (3): 233-243. 

Bradshaw, M., and R. Sloan. 2002. GAAP versus the Street: An empirical assessment of two alter- 
native definitions of earnings. Journal of Accounting Research 40 (1): 41-66. 

Burgstahler, D., and I. Dichev. 1997. Earnings management to avoid earnings decreases and losses. 
Journal of Accounting and Economics 24 (1): 99—126. 

CFO.com. 2001. Money managers say pro forma results are useful. (November 8). 

Collins, D., E. Maydew, and I. Weiss. 1997. Changes in the value relevance of earnings and book 
values over the past forty years. Journal of Accounting and Economics 24 (1): 39—68. 

, M. Pincus, and H. Xie. 1999. Equity valuation and negative earnings: The role of book value 
of equity. The Accounting Review 74 (1): 29-61. 

Chen, S.,. M. DeFond, and C. Park. 2002. Voluntary disclosure of balance sheet information in quar- 
terly earnings announcements. Journal of Accounting and Economics 33: 229—251. 

Davis, A. 2002. The value relevance of revenue for Internet firms: Does reporting grossed-up or barter 
revenue. make a difference? Journal of Accounting Research 40 (2): 445—477. 

Elliott, W. B. 2005. Are investors influenced by pro forma emphasis and reconciliations in earnings 
announcements? The Accounting Review (forthcoming). | 

Francis, J., and K. Schipper. 1999. Have financial statements lost their relevance? Journal of Account- 
ing Research 37 (2): 319—352. 

; , and L. Vincent. 2003. The relative and incremental explanatory power of earnings 
and alternative (to earnings) performance measures for returns. Contemporary Accounting Re- 
search 20 (1): 121—165. 

Franzen, L. 2002. The nature of losses and value relevance of earnings. Working paper, The University 
of Texas at Dallas. 

Gibbins, M., A. Richardson, and J. Waterhouse. 1990. The management of corporate financial disclo- 
sure; Opportunism, ritualism, policies and processes. Journal of Accounting Research 28 (1): 
121-143. 

Graham J., C. Harvey, and S. Rajgopal. 2005. The economic implications of corporate financial 
reporting. Journal of Accounting and Economics (forthcoming). 

Greene, W. H. 1993. Econometric Analysis. New York, NY: Macmillan Publishing Company. 

Hayn, C. 1995. The information content of losses. Journal of Accounting and Economics 20: 125- 
153. 

Huber, P. 1967. The behavior of maximum likelihood estimates under nonstandard conditions. In 
Procedures of the Fifth Annual Berkeley Symposium on Mathematical Statistics and Probability, 
Volume 1, edited by L. M. LeCam, and J. Neyman, 221—233. Berkeley, CA: University of 
California Press. 

Investor Relations Business. 2001. Pro forma earnings advice needed: Companies want to value stock 
appropriately in their releases. (November 26). 

Lang, M., and R. Lundholm. 1996. Corporate disclosure policy and analyst behavior. The Accounting 
Review 71 (4): 467—492. 

Lev, B., and P. Zarowin. 1999. The boundaries of financial reporting and how to extend them. Journal 
of Accounting Research 37 (2): 353-385. 

Lougee, B., and C. Marquardt. 2004. Earnings informativeness and strategic disclosure: An empirical 
examination of “pro forma" earnings. The Accounting Review 79 (3): 769—795. 

National Investor Relations Institute (NIRI). 2001. Earnings press release guidance. April 26. Vienna, 
VA. 

. 2002. NIRI guidelines to improve earnings releases. October 8. Vienna, VA. 

Schrand, C., and B. Walther. 2000. Strategic benchmarks in earnings announcements: The selective 
disclosure of prior-period earnings components. The Accounting Review 75 (2): 151-177. 
Securities and Exchange Commission (SEC). 2001. Cautionary advice regarding the use of “pro- 
forma" financial information in earnings releases. Release Nos. 33-8039, 34-45124, FR-59, 

December 4. Available at: http://www.sec.gov/rules/other/33-8039.htm. 














The Accounting Review, October 2005 


1038 Bowen, Davis, and Matsumoto 





. 2002. Proposed rule: Conditions for the use of non-GAAP financial measures. Release No. 
33-8145. November 5. Available at: http://www.sec.gov/rules/proposed/33-8145.htm. 

Shevlin, T., and D. Shores. 1993. Firm size, security returns, and unexpected earnings: The anomalous 
signed-size effect. Contemporary Accounting Research 10 (1): 1—30. | 

Tasker, S. 1998. Bridging the information gap: Quarterly conference calls as a medium for voluntary 
disclosure. Review of Accounting Studies 3: 137—167. 

Wall Street Journal. 2001. SEC threatens to sue companies for misleading pro-forma results. (Decem- 
ber 5): A2. 

White, H. 1982. Maximum likelihood estimation of misspecified models. Econometrica (50): 1—25. 


The Accounting Review, October 2005 


THE ACCOUNTING REVIEW 
Vol. 80, No. 4 


2005 


pp. 1039-1068 


Management Accounting Systems 
Adoption Decisions: Evidence and 
Performance Implications from 
Early-Stage/Startup Companies 


Antonio Davila 
George Foster 
Stanford University 


ABSTRACT: Adopting management accounting systems are important events in the 
life of young and growing companies. Using a sample of 78 startup companies, we 
document cross-sectional differences in the adoption of operating budgets as well as 
seven other management accounting systems. We find that our proxies for agency 
costs, perceived benefits and costs, company scale, and top management style explain 
cross-sectional differences in the time-to-adoption of budgets. In particular, the pres- 
ence of venture capital, CEO experience, presence of a financial manager, number of 
employees, and the CEO beliefs about management planning systems are associated 
with this adoption decision. We further investigate the effect of hiring a financial man- 
ager as an endogenous variable. In the first stage of a two-stage model, we find that 
CEO experience, the presence of venture capital funds, CEO beliefs about manage- 
ment accounting systems, and number of employees are associated with cross- 
sectional variation in this hiring decision. When treating this decision as endogenous, 
time-to-hiring a financial manager is unrelated to operating budget adoption. The paper 
also examines the association between the time-to-adoption of operating budgets and 
company performance. We find a significant increase in the number of employees of 
the company around the adoption of operating budgets; moreover, faster adoption of 
operating budgets is associated with faster growing companies. We extend the findings 
to additional management accounting systems including: cash budgets, variance anal- 
ysis, operating expense approval policies, capital expenditure approval policies, prod- 
uct profitability, customer profitability, and customer acquisition costs. The influence of 
industry (biotechnology, information technology, or non-tech) is examined in each stage 
of the research. 
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I. INTRODUCTION 

ccounting systems' adoption is an important thrust of accounting research. It has 
At a central topic in research on both external financial reporting! and manage- 

ment accounting systems (MAS). Recently, the adoption of MAS in younger firms 
has begun to receive attention (Moores and Yuen 2001; Davila 2005; Sandino 2005). At 
the startup phase of a company, there is very little architecture of any kind “‘in place.” 
Decisions made about product focus, customer focus, technology focus, employees, part- 
ners, etc., help build up the operational framework of a company. Decisions made about 
the adoption of budgets, product profitability analysis, variance analysis, etc., build up the 
MAS part of this operational framework. 

The research in this paper examines 78 startup companies from their genesis. Field 
research data are collected using a multi-method, multi-case research design. We analyze 
the adoption of MAS as these companies deploy their product focus, customer focus, and 
other operational areas. Most prior MAS research on adoption decisions and their perform- 
ance implications focuses on decisions to refine or replace existing parts of established 
systems. Section II provides an overview of prior and concurrent research in this area. 

We define MAS as a subset of management control systems (MCS)—interpreted as 
"formal, information-based routines and procedures managers use to maintain or alter pat- 
terns in organizational activities" (Simons 1995, 5)—that focus on the financial aspects of 
the company. Thus, we interpret them as a recurring and formalized set of institutionalized 
protocols, routines, or information gathering mechanisms designed to assist managers make 
decisions or fulfill their responsibilities. Within MAS, budgeting systems have a long re- 
search tradition. Much of this research has examined budgeting in established companies. 
In contrast, there is minimal research on budgeting practices in early-stage companies. We 
find that budgets are the earliest system adopted in our sample of startup firms. 

This paper makes three contributions to the literature. First, we examine hypotheses 
about the cross-sectional variation in the timing of adoption of MAS in startups, with 
specific reference to operating budgets and seven other MAS components: cash budgets, 
variance analysis, operating expense approval policies, capital expenditure approval poli- 
cies, product profitability, customer profitability, and customer acquisition costs. All these 
components typically fall within management accounting, broadly defined. Second, we re- 
port evidence on the association between operating budgets adoption and various measures 
of company performance (valuation, revenues, and headcount). Third, we present descrip- 
tive statistics on the decisions by these 78 startup companies to adopt various management 
accounting systems. The use of startup companies enables us to capture differences in the 
timing of adoption of these individual systems; a sample of established companies likely 
would already have the majority of these systems adopted. 

We find that the presence of external investors— venture capitalists—is associated with 
faster adoption of operating budgets. The scale of the company—as proxied by number of 
employees—is related to faster adoption. CEO experience and CEO beliefs about the ben- 
efits of planning are also related to faster adoption. The hiring of a financial manager is 
also associated with this adoption decision. This is consistent with the “import-in” notion 
of management accounting system evolution wherein firms acquire new systems with newly 
appointed managers as a "bundled pair.” However, when this hiring decision is modeled 


! There is now an extensive set of published work in the external financial reporting area. Ball and Foster (1982) 
reference the literature up to 1982. For more current reviews, see Fields et al. (2001), Healy and Palepu (2001), 
Holthausen and Watts (2001). 


The Accounting Review, October 2005 


Management Accounting Systems Adoption Decisions 1041 


as endogenous, we find that companies with venture capital funding, CEOs with more years 
of work experience, CEO beliefs about MAS that values planning, and larger companies 
are more likely to hire this bundled “new manager/new accounting system” pairing sooner. 

Finally, the paper documents an association between the adoption of operating budgets 
and company performance. We find a significant increase in the growth of the company in 
the window around the adoption year. Furthermore, companies' adoption of operating budg- 
ets is associated with their future growth. 

The paper is structured as follows. The next section reviews the literature relevant to 
the paper. Section III develops the predictions that guide the empirical work. Section IV 
describes the research design. Section V presents the findings and Section VI concludes. 


IL RESEARCH LITERATURE 
Two main lines of research in the MAS literature relate to this paper. One thrust ex- 
amines adoption decisions and their performance implications in (1) startup firms, and (2) 
established companies. The second research thrust is the budgeting literature. 


Management Accounting Systems Adoption in Startup Companies 


It is only in recent years that management accounting research has developed a focus 
on startup companies. Granlund and Taipaleenmaki (2005) study the role of management 
accounting systems in eight New Economy Firms. They find that the unique setting that 
these firms face—fast growth, management attention absorbed away from the accounting 
function, and external influences such as venture capitalists—leads to important differences 
in how these systems are used. Budgeting is the accounting system that is first used, while 
advanced accounting systems are present only in firms with strong beliefs about their future 
success. Cost accounting, customer profitability, long-term financial planning, and capital 
budgeting have little, if any, presence. Short-term planning gets all the attention, at the 
expense of follow-up control. These authors also highlight the relevance of venture capi- 
talists in the development of management accounting systems. Sandino (2005, 1) examines 
the build up of management control systems (MCS) using a questionnaire in a sample of 
97 “young U.S. retailers in an early stage of their growth." The average age was 13.27 
years (compared to 5.47 years in this research). Most early stage firms were reported to 
introduce “two sets of systems." The first, which she labels as “Basic MCS,” was intro- 
duced by most firms first and included budgets, pricing systems, and inventory control. 
Sandino's (2005) research focused on the differing subcomponents of a second set of MCS. 
Companies that emphasize cost leadership in their strategy were more likely to add “a set 
of managerial controls focused on enhancing operating efficiencies, minimizing costs ..." 
(Sandino 2005, 1). Companies that emphasize product differentiation were more likely to 
add “a more flexible set of controls, focused on gathering nonfinancial information and 
responding to customers" (Sandino 2005, 1). Our research complements this work in the 
analysis of differences across companies in the timing of adoption of individual components 
of the “Basic MCS” set, and its performance implications. 

Moores and Yuen (2001) include analysis of early-stage companies as part of their 
cross-sectional analysis of MAS’s structure over the life-cycle of firms. They classify their 
sample of 49 companies in the Australian clothing and footwear industry into five cate- 
gories—birth (2 companies), growth (6), maturity (29), revival (5), and decline (9). The 
two birth firms were reported to be below the 49-company average in terms of their average 
reliance on 13 management systems (such as cash flow statements, participative budget 
control, and responsibility accounting). Their analysis supported the hypothesis that “MAS 
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formality (in terms of selection and presentation of information) across organizational life- 
cycle stages will increase from birth to growth." They did not attempt to probe MAS 
adoption variation. 

Finally, Davila (2005) examines the adoption of MCS in the human resource function 
of startup firms. The sample is 95 technology-oriented firms in California's Silicon Valley. 
He finds that the presence of venture capital, company size, and founder replacement as 
CEO are associated with the speed of adoption of these systems. 


Management Accounting Systems’ Adoption in Established Companies 


There is a sizable literature that examines adoption and performance implications of 
specific MAS "innovations." The samples examined are typically established companies 
that already have a system and are making a refine/replace system decision. "Innovations" 
that have attracted most research attention include activity-based costing (ABC), strategic 
performance measures, and total quality management (TQM).” Most of this literature takes 
a functionalist approach where the adoption decision is assumed to depend on cost-benefit 
considerations. However, alternative explanations for these decisions have been proposed. 
For example, new institutionalism argues that “innovations” are adopted to conform to 
socially accepted practices (Powell and DiMaggio 1991; Baxter and Chua 2003). "Inno- 
vations" can also emerge as a symbol to legitimize organizational positions (Ahrens and 
Chapman 2002). 


Activity-Based Costing (ABC) 

The ABC "innovation" emerged in the late 1980s. The relatively quick adoption of 
ABC by a subset of companies provided “field study” opportunities for multiple research 
studies. For example, Cagwin and Bouwman (2002) use survey data from 204 companies, 
47 of which identified themselves as “significant users of ABC” and 18 were “in the 
implementation phase." They report a “positive association between ABC and improvement 
in ROI when ABC is used concurrently with other strategic initiatives, when implemented 
in complex and diverse firms, [and] when used in environments where costs are relatively 
important" (Cagwin and Bouwman 2002, 1). Other related research papers on ABC adop- 
tion and performance implications include Shields (1995), Foster and Swenson (1997), 
Anderson and Young (1999), Anderson et al. (2002), and Ittner et al. (2002). 


Strategic Performance Measures 

Performance measures have been criticized for being either too short-run focused or 
having excessive reliance on financial variables. Proposals to refine or replace existing 
performance measures have come under multiple labels (balanced scorecard, economic 
value measures, and strategic performance measures). Research on the “impact” of these 
new systems came after a subset of companies adopted them. Ittner et al. (2003) exemplify 
this research. They examine a sample of 140 U.S. financial service firms and report that 
"firms making more extensive use of a broader set of financial and (particularly) nonfinan- 
cial measures than firms with similar strategies or value drivers have higher measurement 
system satisfaction and stock returns" (Ittner et al. 2003, 715)? 


? "These three are illustrative. The first two relate to MAS. TOM falls under the MCS umbrella. Another example 
in MAS is customer profitability analysis (see, for example, Guilding and McManus 2002). Other examples in 
MCS include JIT, business re-engineering, and supply chain analysis. 

3 See Ittner and Larcker (2001) for a review of this line of research. 
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Total Quality Management (TQM) 

Starting in the early 1980s, there was increasing advocacy for companies to adopt TQM. 
A line of research emerged around TOM adoption decisions and its economic effects. 
Batron and Gjerde's (1996) work is illustrative. They identified 6.6 percent of U.S. com- 
panies (of 2,297 Compustat companies) as having adopted TOM. TOM was found to be 
more likely adopted by larger companies, with lower employee turnover, and *'less in-house 
production of output by labor" (Barron and Gjerde 1996, 96). They also report that “firms 
adopting TOM experience greater growth in sales, employment, and capital stock" (Barron 
and Gjerde 1996, 69). Easton and Jarrell (1998) study the performance of “108 firms that 
began TQM implementation between 1981 and 1991" vis-à-vis a control sample. They 
report that “performance, measured by both accounting variables and stock returns, is 
improved for the firms adopting TQM” (Easton and Jarrell 1998, 253). 


Budgeting Decisions and Their Performance Consequences 

Budgeting has occupied center stage of management accounting research for many 
years. Reviews of the management accounting literature invariably give broad coverage to 
budgeting—-see, for example, Brownell (1995), Bonner et al. (2000), Covaleski et al. 
(2003), Luft and Shields (2003, especially Appendices A and B), and Shields (2005). Most 
empirical research examines budgeting issues for established companies, e.g., factors af- 
fecting the decision to adopt participative budgeting and its performance implications. 
Chenhall (2003, 148), in a review of over 40 contingency-based MCS studies, notes that 
“studies have examined relatively large organizations, usually justifying this as it is large 
firms that tend to adopt the types of practices incorporated within more formal MCS." 


IIl. PREDICTIONS ON THE ADOPTION OF MANAGEMENT 
ACCOUNTING SYSTEMS 

MAS play two main roles: reducing agency costs, and facilitating decision making 
(Baiman 1982). First, they reduce the agency costs associated with the separation of own- 
ership and control. One approach to examine their relevance is to focus on the contracting 
process between principal and agent. Previous research in larger companies has examined 
the role of accounting information in the contracting process with managers. In particular, 
accounting performance measures have been shown to be relevant over and above other 
potential measures of performance such as market-based measures (Sloan 1993) or nonfi- 
nancial measures (Ittner et al. 1997). 

An alternative is for management accounting systems to reduce agency costs through 
effective monitoring. In entrepreneurial companies, where incentive mechanisms rely heav- 
ily on stock ownership, management accounting information can potentially play a signif- 
icant role in monitoring performance by shareholders. Venture capital is an important source 
of financing for growth startup companies; the introduction of outside funding gives rise 
to agency costs. Prior to the first venture capital investor, founders-managers control a 
significant amount of the equity. Other potential additional investors are often “friends and 
family" who rely on informal mechanisms to align incentives. Thus, the entry of venture 
capital effectively becomes the first time when there is a separation between ownership and 
control that requires formal monitoring. This separation is associated with agency costs as 
highlighted in entrepreneurship (Sapienza and Gupta 1994) and entrepreneurial finance 
studies (Admati and Pfleiderer 1994; Bergemann and Hege 1998). In order to enhance the 
monitoring of startup performance, venture capitalists may encourage the use of manage- 
ment accounting systems. This “encouragement” is part of a broader package of profes- 
sionalization benefits (over and above financing) that venture capitalists bring to early-stage 
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companies (see, Hellman and Puri 2002). Therefore, we expect the presence of venture 
capital is associated with faster adoption of MAS. 

Second, MAS also fulfill a decision-making role (Baiman 1982). Managers need in- 
formation to update their beliefs about the consequences of their decisions. Information for 
belief updating comes in very different forms such as qualitative, nonfinancial, and financial 
information. Information-processing models in organizational theory (Tushman and Nadler 
1978) credit MAS as being a relevant source of managerial information. The concept of 
interactive systems (Simons 1995) relies on accounting information as the basis for learning 
exempt of any evaluation purpose. Entrepreneurial companies face dynamic settings that 
put a premium on timely belief updating. The need for management accounting information 
increases with the scale of the company (Moores and Yuen 2001). In the early stages of a 
company, informal interactions are enough to fulfill the information needs. As it grows, the 
increased scale requires information infrastructure to deal with these needs. 

One manifestation of scale is an increase in headcount. As the number of employees 
increases, interactions are required to increase exponentially. For n employees the number 
of potential communication channels among these people is n*(n — 1)/2. Maintaining these 
one-to-one informal interactions becomes costly and MAS formalize communication and 
decrease these costs. Thus, we expect a higher number of employees to be associated with 
faster adoption of MAS. 

Increases in the scale of activities can also arise through geographic expansion. One 
major example is international expansion, which presents significant additional challenges 
such as different cultures, legal systems, business practices, and even languages (Groot and 
Merchant 2000). Management accounting systems may facilitate the information needs 
associated with international operations. We expect the presence of international operations 
to be associated with faster adoption of MAS.* 

The adoption of management accounting systems requires an evaluation of their costs 
and benefits. The literature on MAS adoption discussed in Section II is often based on 
these arguments. For instance, companies with more complex operations (either in product 
or process diversity) are predicted to adopt ABC sooner because they expect to have a 
more favorable cost-benefit relationship. In the startup environment, cost-benefit analysis is 
also likely to be relevant. We examine two potential variables that can shift the cost-benefit 
relationship. First, if the design and maintenance of management accounting systems require 
costly knowledge, then the hiring of a manager knowledgeable of these systems decreases 
these costs and accelerates their adoption. Moreover, the presence of a manager with spe- 
cific knowledge about accounting systems enhances the perceived benefits of adoption. 
Second, because the benefits from MAS are intangible and difficult to evaluate, previous 
experience enhances the likelihood of having been exposed to them and the assessment of 
their benefits. Because of the paramount influence that the CEO has on the organization of 
startup firms and his/her decisions affect how financial managers in particular allocate their 
effort, we focus on the experience of the CEO as a potential variable that reflects cost- 
benefit beliefs." Therefore, we expect the hiring of a financial manager and CEO experience 
to be associated with faster adoption of MAS. 


^ The two aspects of organizational scale can also be interpreted as increased complexity. However, this latter 
concept is much broader and encompasses dimensions beyond scale. 

5 Ideally, the type of experience is a more attractive variable than number of years, which is a cruder measure 
of cost-benefit knowledge. For the current CEO we collected detailed information on type of experience during 
the interview; however such detailed information was not available for former CEOs because most of them 
were not employed at the time we interacted with the firms. 
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Previous research has documented top management (CEO) beliefs as a key variable in 
systems choice. Baron et al. (1999) provide compelling evidence that the beliefs of a 
company's leaders (founder and CEO)— what the authors call the leader's “employment 
model" —significantly affect the human resource policies of the company. We extend this 
prediction to the adoption of MAS in entrepreneurial firms. In particular, we examine how 
CEO beliefs toward planning influence the timing and content of MAS components. 

Finally, the entrepreneurship literature has frequently flagged the replacement of the 
founder as CEO as a common event in these types of firms (Willard et al. 1992). The 
argument is based on the psychological characteristics of entrepreneurs. While they enjoy 
the fluidity of new ventures, they fail to put in place the management tools required to 
grow the company. Greiner (1998, 61) describes it as “[founders] are probably unsuited 
to be managers." This proposition suggests that management accounting systems are 
more likely to be chosen when a professional manager replaces the founder as CEO. 


IV. EMPIRICAL METHODS 
Description of the Sample 


We build our sample of startup companies using the following selection criteria at the 
time of sampling (January and June 2002): (1) minimum of 50 and maximum of 150 
employees, (2) less than ten years old, (3) independent, and (4) in a limited geographic 
area.° Prior to the design of the study, we met with five chief financial officers of startup 
companies (several with multiple startups) to describe the objectives of the study; the dis- 
cussion indicated that smaller companies rely on informal mechanisms to a very large 
extent. This observation led to our minimum firm size of 50 in sample year requirement. 
Once admitted into our sample, we go back to the genesis of these companies and track 
the buildup from the initial team (which is often less than 10 employees). Our sample 
includes companies with more than 150 employees in two ways. Some firms with less than 
150 employees at the time of sampling had more in prior periods. We also have data through 
to December 2003 for some companies. Growing companies with less than 150 employees 
at the time of sampling can exceed this level subsequent to 2002. Thus, our research covers 
the growth of systems as our sample firms grow from a single-digit number of employees 
to between 50 and 150 employees (and in some cases beyond 150). The age criterion of 
less than ten years old samples companies for which it is most likely that people familiar 
with accounting adoption decisions will still be at the company. We did not restrict com- 
panies to be private-, domestic-, or venture-funded; however, the majority of companies 
were private-, domestic-, and venture-funded. 

Our sample includes high-technology and non-technology companies. Within the high- 
technology sector, we oversample biotechnology companies to collect a large enough sam- 
ple of companies in an increasingly important sector. The population of high-tech compa- 
nies was sourced from the CorpTech Directory of High Technology Companies. We 
accessed the database in January and June 2002 to build our sample from the following 
industries (using CorpTech industry classification): biotech (BIO), computer hardware 
(COM), manufacturing (MAN), medical equipment (MED), pharmaceuticals (PHA), pho- 
tonics (PHO), computer software (SOF), subassemblies (SUB), test and measuring equip- 
ment (TAM), and telecommunications (TEL). The biotechnology subsample was extended 


$ The main reason for the geographic criterion was research funding (more than 50 percent of the companies 
were visited on-site). 

7 We excluded from these lists any companies that were also listed as “Energy,” Environment," “Chemical,” 
"Defense," or “Transportation.” The “Non” category was used to sample non-tech companies. 
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using three additional databases particular to the industry: Rich's High-Tech Business Guide 
to Silicon Valley and Northern California (2000/2002), BioScan (October 2001), and the 
U.S. Business Browser (2001), and by expanding the geographical criterion. We also sam- 
pled non-tech companies from CorpTech's non-tech listings and from the venture-backed 
firms’ database PwC MoneyTree accessed in January 2003. 

We sent a letter to the CEO of every company in the sampled population. The letter 
described the purpose of the research, the research process, as well as the benefits of 
participating. We followed up the letter with a phone call to entice participation; a company 
was dropped from the sample if it had not accepted or declined participation after five 
phone calls. Table 1 documents the sample selection process. Excluding those companies 
that did not meet the sampling criteria, the response rate is 19 percent. We compared 
participating and nonparticipating companies in terms of size and age. We found no sig- 
nificant differences between these two populations.’ The final sample includes 78 startup 
companies. 


Research Method 


We adopt a multi-method, multi-case field research design. Management accounting 
systems' adoption information is not readily available from public sources. Thus, studying 
them required developing tailored research instruments to develop the database. The multi- 
method design relies on qualitative and quantitative data. In particular, our data includes 
questionnaire and semi-structured interviews. A multi-method design enriches the survey- 
based data with detailed information about the use of management accounting systems and 
facilitates triangulation (Jick 1979). Rich description of each company's history also pro- 
vides the context to understand why systems were adopted. During the interviews, respon- 
dents were not asked directly about "intangible" variables such as company culture or 
sources of competitive advantage that may vary depending on the reference point of each 
respondent and may entice respondents to bias their answer to “acceptable practices." 
Rather, we infer them from the actors' descriptions of their experiences (Seidman 1998). 


TABLE 1 
Sample Construction 
Companies in the initial database 624 
Minus 
Companies that went out of business 94 
Companies acquired 88 
Companies ineligible in some other way? 41 
Companies that did not respond? 188 
Companies that declined participation 135 
Final sample of companies 78 


? These are companies that are too small, too old, or subsidiaries of other companies. 
> These are companies that did not respond to the five telephone contacts. 


5 This response rate assumes that all companies that did not respond were eligible. 

? We compared means and medians of sales, employees, and age of our sample and the sample of companies 
that did not participate but were eligible. These three data items were available (often “estimates” only) on the 
commercial (public) databases we used in our selection procedures. ` 
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We chose a multi-case field design to gather a large enough sample to go beyond company- 
specific experiences and examine the generalizability of the findings through statistical 
validation. 

For each company we collected as much information from public sources as possible— 
such as company's web pages and press releases from Lexis-Nexis. We used this infor- 
mation to familiarize the research team with the characteristics and products of each com- 
pany before the actual data collection. Next, each company received three questionnaires— 
one for the CEO, another for the CFO, and a third one for the business development/ 
marketing manager. The purpose of the questionnaire was to collect quantifiable information 
that was later triangulated during the interview process. The final phase of the data collec- 
tion included semi-structured interviews with each of the three managers. Each interview 
lasted approximately one hour and relied on a detailed protocol listing the questions to be 
addressed. The protocol insured that the main topics of the research were systematically 
covered during the conversation. The semi-structured nature of the interview gave the flex- 
ibility of follow-up questions to clarify the particular practices at each company (Marshall 
and Rossman 1995). We conducted the interviews in person or by phone and at least two 
researchers were present in every interview to insure that all the relevant topics were ade- 
quately covered and to query the interviewer when clarification of a certain topic was 
required. Interviews were taped and then transcribed. The questionnaire, sent prior to the 
interview, facilitated focusing the interview around the key aspects of interest. The interview 
was also instrumental in clarifying answers to the questionnaire. 

Interviews and questionnaires have certain limitations that affect our research design. 
In particular, there is no guarantee that the description from the interviews corresponds to 
reality. Respondents may be subject to recall bias and their particular interpretation of the 
history of the company. We mitigate this limitation by asking several respondents, asking 
about various dimensions of the variables of interest, and mainly inquiring about their 
experiences while minimizing their personal assessments. We also contrast their responses 
to available public sources of data when available. 


Dependent Variables 


To examine the adoption of operating budgets, we measure time-to-adoption. This is 
the time from the founding of the company (time zero) to the date of adoption of this 
system. The company founding date was obtained from the CFO questionnaire and com- 
pared to the date reported in Venture One.!? The kappa statistic of inter-rater agreement 
was 0.77 (p < 0.001). We focus on the adoption of the operating budget as one of the 
main management accounting systems in a company. As such, it continues to receive sig- 
nificant attention in the research literature (Covaleski et al. 2003) and in teaching material. 
Budgets are forward-looking systems wherein the company projects its future financial 
performance to evaluate the financial viability of its strategy or to have a reference point 
-to decide whether changes to the overall plan are granted. The date of adoption of the 
operating budget was collected from the CFO survey and triangulated with the CEO survey. 
The inter-rater measure of reliability was 0.62 (p « 0.001). In addition, the adoption of 
operating budgets event was reviewed during the CFO and CEO interviews. 

We complement the adoption of budgets with the study of the adoption of other man- 
agement accounting systems. In particular, we include: (1) cash budgets, (2) comparison of 


10 Venture One is a public data source that collects funding information for startup companies. 
H For those observations where the two sources of information disagreed (for all the variables where we trian- 
gulated the data), we double-checked the information with the CFO to solve the disagreement. 
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actual performance to budget (variance analysis), (3) operating expense approval, (4) capital 
expenditure approval, (5) product profitability, (6) customer profitability, and (7) customer 
acquisition costs. The date of adoption was calculated as described for the operating budget. 
The date of adoption of variance analysis, operating expense approval, capital expenditure 
approval, product profitability, and customer profitability were triangulated with the CEO 
questionnaire with the inter-rater agreement significant above 1 percent for all systems. 

To examine the potential effect of management accounting system adoption on the 
performance of the company we collected information on number of employees, sales, 
operating income, and valuation. Where available, the information was triangulated against 
Venture One information; the statistic of inter-rater reliability was significant at 1 percent.!” 
Table 2 presents the correlation between the various measures of annual performance: 
change in valuation, change in employees, change in revenue, and change in income." 
Change in valuation over subsequent rounds is normalized by the NASDAQ index to control 
for the valuation environment. We estimate separate correlations for biotechnology com- 
panies because their business model is distinct enough—with longer time-to-revenue and 
to-breakeven and rapid headcount growth—to suggest potentially different correlation pat- 
tern. For the nonbiotechnology sample, change in valuation is highly correlated with change 
in employees and change in revenue, but not with change in income, suggesting that val- 
uation during the start-up phase is linked to growth rather than income and consistent with 
previous evidence (Davila et al. 2003; Brush 1992). Moreover, growth in employees is 
negatively correlated with income, reflecting the first stages of companies' lifecycle before 
they break even. For biotechnology firms, change in valuation is correlated with changes 
in employees and negatively correlated with change in income, but not significantly cor- 
related with change in revenues. 


TABLE 2 
Correlation Matrix for Company Performance Variables 
Change in Change in Change in Change in 
Valuation Employees Revenue Income 
Change in valuation 0.56*** 0.38** —0.19 
0.50** —0.01 —0.54*** 
Change in employees 0.68*** 0.55*** —0.26**** 
0.58 *** 0.50 *** —0,52*** 
Change in revenue | 0.43*** 0.55*** 0.01 
0.14 0.58*** —0.15 
Change in income c) 35st —0.19** 0.01 
—0.53*** —0.58*** —()29** 


* ok ++ Significant at 10 percent, 5 percent, and 1 percent, respectively. 


The Table presents Pearson correlations in the upper triangle and Spearman correlations in the lower one. The 
first correlation in each cell is for non-biotechnology companies and the second correlation is for the 
biotechnology sample. Change is estimated as relative change over the previous year; income is normalized by 
the previous year's absolute value. To reduce the influence of outliers in the Pearson correlation, variables are 


winsorized at the 5 percent level. 


12 While most companies in the sample are not publicly traded, information on valuations in successive private 
financing rounds is available for many of those with venture-backed financing from the Venture One database. 
2 Both Spearman and Pearson correlation are reported. Research by Hand (2003, 2005) on valuation of private 
companies supports the use of a Spearman correlation measure that does not assume a linear relationship. See 


also Armstrong et al. (2005). 
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Independent Variables 


The presence of venture capital is also a time-varying variable that takes value of 1 
those years in which the company has venture capital financing, and 0 otherwise. We collect 
this data from the CFO questionnaire, where we asked the person to detail the major 
financing events in the life of the company including type of financing, date, amount of 
funding received, and pre-money valuation if applicable. This funding information was 
triangulated with Venture One information when available. We measure size as the number 
of employees at the end of each year as reported by the CFO. We use a dummy variable 
that takes a value of 1 for the years in which the company had international operations. 
We gathered this variable from the business development managers' questionnaire, and in 
which was reported the year the company opened its first international operation. 

CEO experience—defined as the number of years of work experience of the CEO—is 
a time-varying variable that changes each time that the CEO is replaced and as time pro- 
gresses. This variable was reported in the CEO questionnaire and triangulated during the 
interview. Hiring a full-time financial manager is a time-varying variable that takes a value 
of 1 for those years in which the company had a full-time financial manager, and O oth- 
erwise. The information was gathered from the CFO questionnaire that asked the date in 
which this person was hired. The information was triangulated during the interview when 
the CFO was asked to describe the history of the finance function. 

We measure CEO beliefs about planning through the analysis of interview data. In 
particular, we coded CEOs who described their management style as relying to a large 
extent on planning mechanisms——business plans, functional plans, and financial plans—as 
beliefs supportive of MAS. Three different researchers coded each interview and classified 
the companies into two groups. For those companies for which there was disagreement, 
the research team discussed the evidence before deciding how to code the company. 

The replacement of the founder is also a time-varying variable that takes the value of 
] those years in which the CEO is not the founder, and 0 when the CEO is the founder. 
The information was gathered from the CEO questionnaire, which asked for the history of 
the CEO position during the life of the company and contrasted during the interview. 

In addition to the prior variables that are predicted to affect MAS adoption, we model 
the hiring of a financial manager as an endogenous decision. To have a specified model, 
we need a variable that affects this endogenous variable but not MAS adoption. Systems 
infrastructure reflects the existence of a management systems' infrastructure in functions 
other than the accounting and finance function. Two forces influence how this variable 
affects the timing of a financial manager. Companies with more systems' infrastructure in 
other functions may also require better infrastructure in the finance function and thus lead- 
ing to shorter time-to-hire. Conversely, less systems infrastructure may indicate a higher 
need for a person who brings discipline to the processes of the company. Because number 
of employees already proxies for scale while CEO experience proxies for the benefits of 
MAS, it is unclear which of these two arguments will dominate the sign of this variable's 
coefficient. Systems infrastructure is constructed as follows. For each of the following 
functions: human resources, sales, product development, partnership management, and stra- 
tegic management, we asked the CEO and business development manager about the adop- 
tion of systems particular to these functions. Each system is coded as 1 if the system has 
been adopted for each year. For each function, we estimate the percentage of systems 


^4 Human resources, sales, and strategic management functions were included for all firms. Product development 
was only included for firms that develop products and partnership systems only for firms with partners. 
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adopted, normalize the measure for each function to weight each function equally, and then 
add across functions to come up with our measure of systems’ infrastructure. 


V. EMPIRICAL RESULTS 
Descriptive Statistics 


Table 3, Panel A provides the industry composition of the sample—information tech- 
nology companies comprise the largest industry in our sample (48/78 = 62%). More than 
75 percent of the 78 companies had received venture funding when the research was con- 
ducted (Panel B). This high percentage reflects, in part, the sample selection criteria that 
resulted in a focus on companies that have grown to a significant size in a short time span. 

Table 3, Panel C gives the summary statistics for the variables in the research. CEO's 
have mean work experience of 18 years with the 25th percentile at 12 years. The mean 
R&D intensity (R&D employees over total employees) is 40 percent, consistent with a 
technology-dominated sample. Income by the last year with available data is stil] negative 


TABLE 3 
Descriptive Statistics on Sample of Companies 


Panel A: Industry Statistics 


Industry Number of Companies 
Biotechnology 12 
Information technology 48 
Other industries? 18 
Total 78 


Panel B: Financing Statistics 


Financing Type Number of Companies 

Venture capital financed 60 

Other forms of financing 18 

Total 78 
Panel C: Descriptive Statistics on Research Variables 

.Mean — Std. Dev. —— QJ] - Meian — Q3 

Number of CEOs 1.65 0.78 l 1 2 
Years of total experience of CEO" 18.42 8.48 12 20 25 
Age of the company 5.47 2.44 3 5 7 
Number of employees* 118 62 71 113 155 
R&D intensity? (96) 39.57 26.08 19.66 37.78 60.56 
Revenues (“O00)* 10,923 11,853 2,437 7,300 15,000 
Income (*000)* —9,455 15,668 "  —12,460 —4,700 20 
Number of rounds of VC funding 3.43 1.78 2 3 5 
Systems' infrastructure —0.05 0.88 —0.78 —0.26 0.68 
International firms 0.60 0.49 0 1 1 
CEO planning beliefs (%) 17 
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TABLE 3 (Continued) 


Panel D: Descriptive Statistics on Management Accounting Systems‘ 





Time-to-adoption Percentage of 

Mean Qi Median Q Companies 
Time-to-venture capital 1.08 0 1 1 T1 
Time-to-financial manager 2.33 1 2 3 93 
Time-to-CFO 3.11 1.5 3 4 66 
Operating budgets 2.25 1 2 3 94 
Cash budgets 2.51 1 2 3.75 99 
Variance analysis 2.90 1 3 4 89 
Operating expenses approval 2.59 1 2 4 76 
Capital expenditures approval 2.58 1 3 4 87 
Product profitability 3.95 1.5 4 5.5 55 
Customer profitability 3.92 1.25 4.35 5 54 
Customer acquisition costs 3.74 1.5 4 5.5 32 


Panel E: Ranking of Adoption of Management Accounting Systems? 


Ranking of Adoption 

Mean 91 Median Q3 
Operating budgets 1.43 1 ] 1.5 
Cash budgets 1.54 1 1 1 
Variance analysis 3.09 1 2 5 
Operating expenses approval 2.38 1 2 3 
Capital expenditures approval 2.13 1 1 3 
Product profitability 2.91 1 2 9 
Customer profitability 3.19 l 3 5 
Customer acquisition costs 3.16 1 3 5 


a Other industries include business services and consumer products. 

> Estimated for all CEOs in the sample. 

* Employees is calculated at the peak of each company's size. 

å R&D intensity are estimated as a percentage of total employees defined as the sum of R&D employees for 
each of the years reported divided by the sum of total employees for those same years. Only companies that 
reported R&D employees are included. 

* Revenues and income are for the last year of data available. 

f Time-to-adoption is the average time-to-adoption (in years) for companies that get venture funding, have a 
financial manger, have a CFO, or adopt the system. Percentage of companies is the percentage of companies 
that have adopted the system by the end of the observation period. 

£ The ranking is determined as follows: for each firm, we ranked the systems according to its sequence of 
adoption. 


for more than 50 percent of the companies in the sample. The mean number of rounds of 
financing is 3.43. 

Figure 1, Panel A plots the adoption of the eight management accounting systems over 
time. It plots the percentage of companies in the sample that report having adopted a system 
at the end of each year since founding. Forward-looking systems (operating and cash budg- 
ets) follow a similar pattern to each other and are adopted sooner than financial monitoring 
systems (variance analysis, operating expenses approval, capital expenditure approval, prod- 
uct profitability, customer profitability, and customer acquisition costs). Product profitability, 
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FIGURE 1 
Time-Series Adoption of Management Accounting Systems 


Panel A: Percentage of Companies Adopting Each System over Time 


Percentage of Companies Adopted 





3 
Years since Firm Founding 





Each of the eight systems (operating budget, cash budget, variance analysis, operating expenditure policies, 
capital expenditure policies, product profitability, and customer profitability) is coded yearly as 1 (if the 
company reports having adopted the system), and 0 otherwise. For each year since furding (x-axis) we add the 
number of companies that have adopted the system over the total population to obtain the percentage in the y- 
axis. 


Panel B: Percentage of Systems Adopted across the Sample 


Percentage of 
Systems Adopted 





Years since Firm Founding 


=$ 25% percentile *"9—Median —Í— 75% percentile 


For each year and company we add the number of systems (including operating budgez, cash budget, variance 
analysis, operating expenditure policies, capital expenditure policies, product profitability, and customer 
profitability) adopted. The graph reports the 25 percent quartile, median, and 75 percent quartile of number of 
systems adopted each year. 
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customer profitability, and customer acquisition costs are adopted across the sample of firms 
much slower that the other five systems. Figure 1, Panel B presents the distribution of the 
number of systems adopted per year across the sample of companies. The rate of adoption 
varies sizably across the sample. 

Panel D of Table 3 details the average time-to-venture-capital, hiring of a financial 
manager, hiring of a CFO, and time-to-adoption of each system for those companies that — 
experience each of these events. Operating budgets have the shortest time-to-adoption (2.25) 
of all systems. Panel D also gives the comparable statistics for product profitability, cus- 
tomer profitability, and customer acquisition costs, all of which take longer to adopt and 
fewer companies have adopted them—consistent with the need to have a significant revenue 
stream for those systems to be relevant. Panel E provides the descriptive statistics for the 
sequence in which the various management systems are adopted. 


The Adoption of Operating Budgets 


To use the information embedded in the time-to-adoption of operating budgets variable, 
we use a hazard model specification that allows modeling this duration data (Allison 1995). 
The observation period for each company starts with its founding and ends when the com- 
pany adopts an operating budget. The hazard function is modeled as: 


A(t, X())) = ht, 0) expI(B^ XO] 


where A(t, X(t)) is the hazard rate at time z and X(f) are the explanatory variables that are 
potentially time varying. To impose the least structure in our statistical specifications, we 
use a semi-parametric model. In particular, we use a Cox proportional hazard model with 
right-censoring and time-varying covariates. In contrast to parametric models, the Cox par- 
tial likelihood estimator does not require estimates of the baseline hazard function (A(t, 0)), 
which is assumed to be common across companies. Covariates affect the proportion of a 
company’s hazard function relative to any other company’s hazard. 

Panel A, Table 4 reports three different models. Model #1 includes industry, number 
of employees, venture funding, and founder replacement—- variables that have been exam- 
ined in prior research (Davila 2005). The coefficients reported are hazard ratios. A coeffi- 
cient on an independent variable greater (less) than 1 means the higher the independent 
variable value the shorter (longer) the time-to-adoption.? The evidence in Model #1 is 
consistent with the presence of venture capital and number of employees being associated 
with faster adoption of operating budgets. 

Model #2 adds variables not examined in previous research: CEO experience, CEO 
beliefs about planning, and international presence. When adding these variables, number 
of employees and venture funding remain significant and CEO experience and CEO style 
that values planning are also associated with faster adoption of budgets. Figure 2 presents 
plots that highlight the two significant independent variables in both Models #1 and #2. 
Panel A of Figure 2 shows management accounting systems’ adoption as a function of 
number of employees. There is a significant association between number of employees and 
faster adoption of operating budgets. Panel B of Figure 2 shows years since venture capital 
funding (as opposed to years since founding in Panel A, Figure 1). The advent of venture 
funding is associated with an increase in systems adoption. Interestingly, there is a higher 


15 The hazard ratio is e. The reported standard error is the one associated with the hazard ratio. 
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Time-to-Adoption of Operating Budget 


Davila and Foster 


Model #1 Model #2 Model #3 
Hazard Robust Hazard Robust Hazard Robust 
. Ratio _ Std. Error — Ratio Std. Error — Ratio _ Std. Error 

Biotechnology 1.218 (0.578) 1.986 (1.276) 2.062 (1.269) 
Information tech. 1.284 (0.567) 1.582 (0.964) 1.959 (1.092) 
Employees 1.010*** (0.003) 1.010*** (0.003) 1.006** (0.003) 
Venture funding 2.836*** ^ (0.888) 2.178** (0.795) 1.365 (0.553) 
Founder replaced 1.211 (0.397) 0.773 (0.266) 0.710 (0.242) 
CEO experience 1.038** (0.016) 1.012 (0.020) 
CEO planning beliefs 2.085* (0.851) 1.416 (0.628) 
International presence 1.449 (0.385) 1.621* (0.447) 
Hire financial mgr. 3.774*** — (1.691) 
Number of obs. 245 201 201 
Number of companies 71 71 71 
Chi-square 564] *** 42.52*** 52.735 


Panel B: Cox Regression with Instrumental Variables^ 


First Stage Second Stage 
Time-to-Hiring a Financial Time-to-Adoption of 
Manager Operating Budgets 

Hazard Robust Hazard Robust 
Dependent Variable — $— . Ratio Std. Error . Ratio Std. Error 
Biotechnology 2.307 (1.933) 
Information tech. 1.438 (1.045) 
Employees 1.015*** (0.002) 1.021** (0.008) 
Venture funding 3.635 *** (1.086) 5.415* (4.866) 
Founder replaced 0.770 (0.241) 1.156 (0.409) 
CEO experience 1.028* (0.017) 1.061** (0.032) 
CEO planning beliefs 2.336** (0.871) 6.020** (4.558) 
International presence 1.100 (0.348) 1.311 (0.392) 
Systems infrastructure 0.599** (0.122) 
Predicted hazard rate to hire 0.430 (0.256) 

a financial manager 

Number of obs. 202 177 
Number of companies 68 68 
Chi-square 99.27% ** 29.31*** 


* ** ke Significant at 10 percent, 5 percent, and 1 percent, respectively. 

*Panel A reports Cox proportional hazard model of the time-to-adoption of operating budgets. Biotechnology 
and Information technology are time-invariant variables that take value of 1 for companies in these industries. 
Employees is the number of employees per year. Venture funding takes value of 1 for those company-years 
with venture capital funding. Founder replaced takes value of 1 for those company-years with a CEO that is 
not the founder of the company. CEO experience is the number of years of total work experience of the CEO 
as at that year. CEO planning beliefs takes value of 1 for companies classified as valuing planning. 
International presence takes value of 1 for those years in which the company had an international operation. 
Hire financial mgr. takes value of 1 for those years in which the company had a financial manager. 

b Panel B reports a two-stage model. The first stage estimates the Cox proportional hazard model of the time-to- 
hire a financial manager. The second stage estimates the Cox proportional hazard model of the time-to- 
adoption of operating budgets, where the predicted hazard rate for the hiring of a financial manager from the 
first stage is used. Variables are as in Panel A. Systems infrastructure is the proportion of management control 
systems used in each company in functions other than the accounting and finance fuaction. 
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FIGURE 2 
Adoption of Budgets, Size, and Venture Capital Funding 


Panel A: Percentage of Companies Adopting Each System by Size (Number of Employees) 
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adoption of cash budget than operating budgets in venture-backed firms. Cash flow burn is 
pivotal to planning when the next round of venture financing is required.'? 

Model #3 includes the hiring of a financial manager as an additional proxy for perceived 
benefits and costs of adopting budgets. This new variable is highly significant. Number of 
employees and international presence are also significantly associated with adoption. The 
significance of hiring a financial manager is consistent with operating budgets being part 
of the professional knowledge of a financial person; thus, in hiring this person, companies 
are hiring the expertise and, in particular, the knowledge about budgeting. 

Panel A of Table 4 treats the hiring of a financial manager as an exogenous variable. 
However, this decision may be endogenous to the particular stage of each company. Panel 
B models the endogeneity of this decision using a two-stage procedure. The first stage 
estimates the hazard rate to hiring a financial manager. The model for this first stage uses 
the exogenous variables in Panel A except for industry dummies that are not expected to 
influence this decision. We also include an additional variable, systems infrastructure, that 
is expected to influence the hiring of a financial manager but not the time-to-operating- 
budgets. The results in the first stage indicate that number of employees, the presence of 
venture capital, CEO experience, CEO beliefs about planning, and low systems infrastruc- 
ture are associated with faster time-to-hiring a financial manager. Companies that have more 
management systems in other functions are slower in time-to-hiring. The results in the 
second stage mimic those of Model #2 in Panel A of Table 4. Number of employees, 
the presence of venture capital, CEO experience, and CEO beliefs about planning are 
positively associated with time-to-adoption of operating budgets. 

Table 5 complements the previous analysis with quotes from the interviews that illus- 
trate the results in Table 4. The quotes illustrate how the empirical variables act in our 
sample of firms. For instance, the effect of number of employees was frequently mentioned; 
the quotes illustrate the breakdown of informal interactions, the need to decentralize, and 
the need to specify decision rights as the number of interactions increases exponentially. 
Similarly the quotes illustrate how the hiring of a financial manager and the effect of venture 
capital acted upon the time-to-adoption of MAS in different ways. These quotes reflect the 
thrust of most interviews (and the empirical results confirm these regularities).!" 


Operating Budgets and Company Performance 


The last research question aims at examining the effect, if any, of the adoption of 
operating budgets in the evolution of the company. The previous results provide evidence 
on the adoption of operating budgets; in this subsection, we address the issue of whether 
having operating budgets matters to firm growth. To model company evolution, we use 
growth in employees and growth in revenues. We limit our use of valuation to univariate 
analvsis because of the limited number of observations. To assess the effect of adopting 
operating budgets, we use an event study design where the year of adoption of the budget, 
the prior year, and the subsequent year are identified using three different dummy variables. 
In addition, we control for variables that may affect the evolution of the company. In 


16 The percentage of venture-backed companies which have either a cash budget or an operating budget is 58 
percent (year 1), 80 percent (year 2), 92 percent (year 3), 95 percent (year 4), and 97 percent (year 5). 

17 The quotes in Table 5 are intended to illustrate the variables and not to provide statistical evidence on the 
research question. The quotes presented were those that best reflect the variables. While they are a small 
percentage of all the quotes relevant to these variables, they capture the thrust of most interviews. The very few 
comments against MAS were companies that adopted enterprise resource management systems ahead of their 
needs. 
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TABLE 5 
Examples of Why Management Accounting Systems are Adopted 


Reasons for 
Adoption Illustrative Quotes 


Size of the e “We had management by personality and it became evident that that 
Organization wouldn't scale. We figured our personalities can go through one floor and 
two walls. After that management by personality doesn't work anymore.” 


e “We used to be extremely tight when basically every expense went 
through me. When the organization got too big to do that, then we pushed 
responsibility down. You know, it happened when we went from 10 people 
to 20 people." 


e “What works for 20 people won't work for 50 or 200 people, in terms of 
communication, decision making, etc. So you need the systems to 
formalize and structure it more." 


e “I think that operating without a budget and without a cash flow analysis 
is like trying to walk with no eyes, it's a challenge." 

e ‘What started to happen is people would think that they had authority 
over a certain area. That was creating conflict. It became really important, 
particularly as we grew and we started to have branching trees of 
employees under managers, to define the areas that were under different 
parties' controls." 

e “It was the need to communicate to the department managers why they 
couldn't have everything and everybody they want. There are some limits. 
Here's a budget, we have to manage to this budget." 

Hiring of @ “In the first few years, it was all me doing it in my head to scale the 
Person with business. The CFO now has put systems in place that everyone can use. 
Expertise The business is not dependent upon one person." 


e “Some systems expertise you import when you import the right people." 


e “I have so much experience of putting these things together that I pretty 
much knew what had to be done." 


e “I brought a lot of things from a financial control, financial reporting and 
financial planning perspective. For example, there was no three-month 
rolling cash forecast until I arrived. Now, every week, we produce a 
rolling three-month cash forecast. There wasn't any multiple-year forecast 
until I got there. There wasn't any acknowledgement that we had large 
loss carry forwards that might be a benefit at some point in the future." 


e “It was about 1998 when he joined. He was really financially strong. He 
put a lot of things in place ... on the financial planning side, the modeling, 
the business planning side ..." 


Venture e “When we got our last round of funding in March 2000, we had $80 
Capital million and it went very very quickly. And there became a big concern 
that our burn rate was way too high and our cost of acquiring customers 
was way too high. At that point we took a very serious look at developing 
a more accurate budgeting process." 


e “We had a lot of venture money coming. I'm always concerned that when 
we get that kind of money, people will abuse it. We wanted to put a 
process in place to make sure that didn't happen." 

e "Along with the first fund-raising we did the first audit. We needed that as 
part of the fundraising." 
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particular, we control for venture capital funding, replacement of the CEO, and CEO beliefs 
about planning. The equation estimated is: 


Company growth = a + B, * prior year + B, * adoption year 
+ B, * subsequent year + 2 B, * control variables + e€. 


Company growth is modeled in two different ways. In Panel A of Table 6, change in 
employees and change in revenues are the proxies for company growth. This model of 
company growth examines whether company growth is larger in those years around the 
adoption of operating budgets. For both employee and revenue growth, the coefficient for 
the adoption year is positive and significant indicating that the adoption of operating budgets 
is associated with periods of significant growth. For the revenue model, this growth extends 
to the year after the adoption of the budget. In Panel B of Table 5, company growth is 
modeled as the difference between growth the current year and growth the previous year, 


TABLE 6 
Operating Budgets and Company Performance 


Panel A: Company Growth around Operating Budget Adoption 
Performance Measure 


Adoption of Budgets A Employees A Ln(Revenues) 
Biotechnology 13.277* 0.218 
(7.891) (0.188) 
Information technology 1.696 0.279 
(6.471) (0.241) 
Venture funding —3.074 0.073 
(5.527) (0.170) 
Founder replaced —9.436** —0.209 
(4.531) (0.144) 
CEO planning beliefs —0.102 0.398* 
(6.495) (0.234) 
Prior year 10.975 —0.072+ 
(7.951) (0.255) 
Adoption year 19.177*** 0.694*** 
(5.872) (0.208) 
Subsequent year 7.865 0.447** 
(5.434) (0.177) 
Number of obs. 302 236 
Number of companies 63 53 
Chi-square 19.83** 23.82*** 


* ** k Significant at 10 percent, 5 percent, and 1 percent, respectively. 

+ Significantly different from adoption and subsequent years coefficients at 10 percent. 

Constant term not reported and robust standard errors reported in parenthesis. Table reports the cross-sectional 
time series random-effect linear model estimation. Biotechnology and Information technology are time-invariant 
variables take value of 1 for companies in these industries. Venture funding takes valu2 of 1 for those company- 
years with venture capital funding. Founder replaced takes value of 1 for those company-years with a CEO that 
is not the founder of the company. CEO planning beliefs takes value of 1 for companies classified as valuing 
planning. Prior, adoption, and subsequent year take value of 1 the year prior to, the year of adoption of, and the 
year after the adoption of budgets. 


(continued on next page) 
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TABLE 6 (Continued) 


Panel B: Change in Company Growth around Operating Budget Adoption 
Performance Measure 


A Employees,- 


A Ln(Revenues),- 


Adoption of Budgets A Employees, , A Ln(Revenues),_, 
Biotechnology —0.668 —0.066 
(9.853) (0.220) 
Information technology —6.464 0.165 
(8.227) (0.277) 
Venture funding —3.720 —0.259 
(7.293) (0.199) 
Founder replaced 1.979 0.260 
(6.458) (0.180) 
CEO planning beliefs 10.133 —0.259 
(8.874) (0.300) 
Prior year 10.742 —0.4584- 
(12.385) (0.434) 
Adoption year 13.120 0.659 '** 
(9.141) (0.303) 
Subsequent year —2.257 0.094 
(8.218) (0.251) 
Number of obs. 239 182 
Number of companies 59 50 
Chi-square 5.01 10.24 


Variables as defined in Panel A, except for + which indicates significantly different from adoption year 
coefficient. 


Panel C: Portfolio-Based Association between Operating Budget and Company Growth 


Employees — — Yeari — Year2 — — Year3  Yer4 Year 5 

Early adoption 20.52 58.55*, 4 79.59*** + 915/7*** 112.94*** 
portfolio 

Late adoption 7.56 26.50 53.06* 125°" 80.62 
portfolio 

Non-adoption 9.75 16.80 19.14 33.5 45.08 
portfolio 

Revenues (000) Year 1 Year 2 Year 3 Year 4 Year 5 

Early adoption 414 4,840 8,586 9,369+ 11,792**, +--+ 
portfolio 

Late adoption 361 719 1,891 2,862 5,207 
portfolio 

Non-adoption 484 1,620 2,478 3212 4,446 
portfolio 

Early adoption 6.30 19.27 + 81.62 52.23* 157.57**, +++ 
portfolio 

Late adoption 3.07 7.76 22.13 20.46 43.41 
portfolio 

Non-adoption 1:72 4.85 5.16 13.64 
portfolio 
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* (+), ** (++), ***(+ ++) Indicate difference significant at 10 percent, 5 percent, and 1 percent, respectively, 
from non-adoption portfolio, and from late adoption portfolio. 

Companies are assigned to three portfolios based on whether they had adopted a budgeting system in their 
second year (early adoption portfolio) (40 percent of the companies), fourth year (late adoption portfolio) (40 
percent of the companies), or not adopted by the fourth year (non-adoption portfolio). Sales includes non- 
biotechnology companies only. Table reports means and significance for regression coefficients of model 
employees (sales) = ag * non-adoption portfolio + a, * late adoption portfolio + x, * early adoption portfolio. 





where growth the previous year is used as the expectation model for growth the current 
year. This alternative model investigates whether the year of adoption of the operating 
budget is associated with an "unexpected" growth in that year. The results are consistent 
with the year of adoption of the budget having significant “unexpected” sales growth; for 
employee growth, the signs are as expected but the coefficients not significant. In contrast 
to Panel A, the regression model as a whole is not significant, reflecting the difficulty in 
predicting company growth. 

To further examine the association between budgets and company evolution, we study 
whether there is any relation between adoption of operating budgets and subsequent evo- 
lution. Specifically, we assign companies to three portfolios according to whether they have 
adopted operating budgets by the second year, fourth year, or not adopted by the fourth 
year. Next, we examine the evolution of these three portfolios over time. 

Table 6, Panel C and Figure 3 reports the mean number of employees, revenues, and 
valuation for these three groups of companies. The early adoption portfolio size is signif- 
icantly larger than the non-adoption portfolio except for year one. The difference in size 
between the Jate adoption and non-adoption portfolios is significant around year four, when 
the late adoption companies put operating budgets in place. Similar results are obtained 
when using a Kruskal-Wallis equality of populations rank test. Thus, companies that adopt 
operating budgets sooner grow faster. When looking at revenues the results are less signif- 
icant with early adoption portfolio revenues significantly larger only for year five. Company 
valuation (relative to NASDAQ) for the early adoption portfolio is significantly larger than 
for the non-adoption portfolio in year four, and both portfolios in year five. 

The analysis here is of an association kind and does not establish causality. One ex- 
planation is that early adoption of systems provides a platform that facilitates subsequent 
growth. An alternative explanation is that managers who expect future growth earlier are 
more likely to implement systems earlier than those not expecting such early growth. Note 
that this alternative explanation assumes managers have a reasonable ability to accurately 
forecast both the timing and magnitude of near- and medium-term growth.!? 


Other Management Accounting Systems Adoption 


The prior analysis focused on the operating budget, which is typically the first man- 
agement accounting system adopted. In this subsection, we extend the results to the seven 
other MAS systems in this research. 

First, we examine the cross-sectional variation in the number of systems adopted (out 
of the eight management accounting systems) each year per company. We use a Poisson 
model where the dependent variable is the number of systems adopted each year and the 


I5 The valuation evidence in Figure 3 will incorporate growth expectations into their measures due to their forward- 
looking basis. In contrast, headcount and revenue data relate to actual events and hence do not capture expec- 
tations as regards future growth of a company. 
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FIGURE 3 
Adoption of Budgets and Company Evolution 
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FIGURE 3 (continued) 
Panel C: Operating Budgets and Valuation 
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The graphs report the mean number of employees (Panel A), sales (Panel B), and valuation (Panel C) for each 
of the three portfolios; the early adoption portfolio is formed with companies that have adopted an operating 

budget by year 2. The late adoption portfolio is companies that do not have an operating budget by year 2 but 
do so by year 4. The non-adoption portfolio is companies that have not adopted an operating budget by year 4. 


independent variables are those that are included in Table 4 to predicti the time-to-adoption 
of operating budgets. Predictions regarding independent variables are the same as for our 
main results (in Table 4). In particular, we expect agency costs (as proxied by the presence 
of venture capital funding), company scale (as proxied by employee headcount and inter- 
national presence), perceived benefits and costs (as proxied by CEO experience), and top 
management style (as proxied by CEO beliefs about planning) to be associated with a 
higher number of systems adopted. 

Table 7 reports the results organized as in Table 4. We report two models. Model #1 
includes a restricted model with variables that have been used in prior research (Davila 
2005). Model #2 includes the additional variables specific to our sample. Venture capital, 
numbers of employees, international presence, and CEO experience have a significant and 
positive association with the number of systems adopted. Comparing these results with 
Panel A, Table 4, international presence is significant in Table 7 and it is not in Table 4. 
The company scale factor associated with international operations appears to be associated 
with management accounting systems broadly defined rather than with the adoption of 
operating budgets. In contrast, CEO beliefs about planning is significant in Table 4 but not 
significant in Table 7. This result may be related to the control nature of the additional 
systems compared to the planning nature of operating budgets. 

The second extension, presented in Table 8, replicates Model #2 (from Panel A, Table 
4) for the seven other management accounting systems examined. The results are broadly 
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TABLE 7 
Number of Systems Adopted 
Model #1 Model #2 
Robust Robust 
_Coefficient_ Std. Error Coefficient Std. Error 

Biotechnology —0.248 (0.188) 0.020 (0.232) 
Information tech. —0.015 (0.158) 0.122 (0.192) 
Employees 0.004*** (0.001) 0.003 *** (0.001) 
Venture funding 0.867*** (0.201) 0.670*** (0.188) 
Founder replaced 0.278*** (0.100) 0.070 (0.117) 
CEO experience 0.027*** (0.008) 
CEO planning beliefs 0.105 (0.172) 
International presence 0.201* (0.109) 
Number of obs. 472 390 
Chi-sq. 143.72*** 161.85*** 


* ok *k* Significant at 10 percent, 5 percent, and 1 percent, respectively. 

Table reports Poisson model with number of systems—operating budget, cash budget, variance analysis, 
operating expenses approval, capital expenditures approval, and customer acquisition costs—adopted. Constant 
term included but not reported. Biotechnology and Information technology are time-invariant variables that take 
value of 1 for companies in these industries. Employees is the number of employees per year. Venture funding 
takes value of 1 for those company-years with venture capital funding. Founder replaced takes value of 1 for 
those company-years with a CEO that is not the founder of the company. CEO experience is the number of 
years of total work experience of the CEO as at that year. CEO planning beliefs takes value of 1 for companies 
classified as valuing planning. International presence takes value of 1 for those years in which the company had 
an international operation. 


comparable to those in Table 4 for operating budgets. The presence of venture capital is 
associated with faster adoption of cash budgets, variance analysis, operating expenses ap- 
proval, capital expenditures approval, and product profitability. However, it is insignificant 
in explaining the adoption of customer profitability and customer acquisition costs. Em- 
ployee headcount, one of our proxies for company scale, is also significant in explaining 
cross-sectional variation in all systems except variance analysis and product profitability. 
International presence, the second scale proxy, is insignificant except for product profita- 
bility and customer acquisition costs where it is associated with longer time-to-adoption, 
contrary to expectations. CEO experience is significant and in the expected direction for 
all systems but product profitability and customer acquisition costs. CEO beliefs about 
planning is also significant and in the expected direction for cash budget, variance analysis, 
and operating expenses approval. Also consistent with Table 4, the replacement of the 
original CEO is insignificant except for product profitability where it is associated with 
faster adoption. 


Limitations of the Research 


Several caveats should be highlighted in interpreting the findings. First, our research 
does not address the causality issue of whether early system adoption provides a platform 
for future growth or whether managers who anticipate future growth choose to adopt MAS 
earlier. Second, our empirical variables capture particular realizations of the underlying 
theoretical constructs; thus, we only explain a piece of the phenomenon studied and we 
cannot rule out the influence of variables not included in the study. For instance, top man- 
agement style is proxied by the CEO's beliefs on the value of planning mechanisms. Other 
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aspects—such as the CEO’s autocratic style versus broad-based executive team style—-may 
also be relevant. Third, we model the hiring of a financial manager as an endogenous 
decision. However, endogeneity may also be present in other variables—for instance, the 
decision to adopt each MAS depends on the menu of MAS already adopted and planned 
to be adopted. Fourth, the study is subject to the normal limitations of field research and 
survey research (see Van der Stede et al. 2004). For example, we rely on information 
reported by managers. Whenever possible we triangulated the information with external 
sources and with other managers to decrease the threat to internal validity. 

Several aspects of our sample selection limit the generalizability of our findings. We 
screened for companies as of 2002 that had a minimum 50 and a maximum of 150 em- 
ployees and were less than ten years old. Companies smaller than 50 employees or those 
that had a relatively slow growth in headcount (such as taking over ten years to achieve 50 
employees) are excluded from our screen. Companies that existed prior to 2002 but had 
gone out of business or been acquired likely would also not pass our screen. Our sample 
also has a bias toward venture-capital-backed companies. These companies are known, on 
average, to grow faster than non-venture-backed companies (see Davila et al. 2003). Each 
of these departures from a purely random sample comes with a lower ability to generalize 
from the results, but has important benefits to the research design. For example, the restric- 
tion to companies less than ten years old means we are more likely to interview managers 
who made the MAS adoption decision or who were there at the time the decision was 
made. Similarly, venture capitalists have prior experience with multiple startup companies 
when providing input to a new startup on the value of budgets and other MAS component 
systems. This prior experience is much broader than, say, a financial manager who has 
been with only one company prior to joining a startup. 

The time period examined includes many companies that were started in the late 1990s. 
This was a period of high investment in the information technology and bio-technology 
sectors. Startup companies often were able to raise substantial amounts of investment money 
in their early financing rounds. This was an era of high-growth expectations for these 
startups. This limits the generalizability of the results to time periods with much lower 
growth expectations. However, the increased investment amounts at an early stage in this 
era likely heighten the focus investors would give to monitoring whether their financing is 
effectively and efficiently spent. MAS are one device that enables such monitoring on an 
. ongoing basis. 

Our restriction to only companies that achieved a certain size (50 employees within 
ten years) leaves “unresearched” the question of whether “‘too early" adoption of MAS 
may be a contributing factor for companies not achieving this size. A key factor here is 
the growth aspirations of the management and investors. The sample of interest would 
include growth-oriented startups (similar to many of our sample) that were early adopters 
of MAS, but did not achieve their high-growth expectations. 


VI. CONCLUSION 

This paper highlights when components of MAS are likely to be adopted by early- 
stage companies. The forward-looking financial planning components of MAS (operating 
budgets and cash budgets) are most likely to be adopted before the financial monitoring 
components (variance analysis, operating expense approval policies, capital expenditure 
approval policies, product profitability, customer profitability, and customer acquisition 
costs). We find a positive association between the adoption of operating budgets and com- 
pany growth for early-stage companies. The accounting literature has long given budgets a 
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central place in MAS evolution. With few exceptions, this literature has focused on estab- 
lished (frequently large) companies. We find strong evidence about the importance of budg- 
ets for early-stage, growth-oriented companies. 

We probe hypotheses about the timing of adoption of individual MAS components. 
Our results reinforce constructs previously found to be significant —agency cost, perceived 
benefits and costs, company scale, and top management style. Moreover, the specific var- 
iables used as proxies for these constructs provide interesting insight into early-stage com- 
pany MAS adoption. For example, hiring a financial manager is highly associated with 
MAS adoption. This variable has not been probed in research on established companies, 
as financial managers are already mostly "in place" in such companies. Another interesting 
result is the importance of venture capital. Companies that access venture capital speed up 
their adoption of budgeting and other MAS components such as variance analysis, operating 
expense approval, capital expense approval, and product profitability. This is an important 
indicator of the perceived value of such systems. Venture capitalists have rich experience 
with many startup companies, a subset of which has successful investment outcomes and 
a subset of which fail. Their belief in the importance of adopting MAS components at an 
early stage is based on a broad cross-section of prior company experience. . 

Management accounting systems are a subset of the total management systems adopted 
by the companies examined in this research. Other systems include those to facilitate the 
management of new product development, marketing and sales, human resources, and part- 
nerships. Àn extension of this research would examine the timing of adoption of manage- 
ment accounting systems vis-à-vis other systems. A related extension would be to examine 
the association between total management systems adoption (timing and intensity) and 
company performance. 
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ABSTRACT: This paper develops a multiperiod principal-agent model in which a man- 
ager must be given incentives to undertake investments and to exert personally costly 
effort. Investments are "soft" (e.g., intangible assets) and therefore entail measurement 
errors for the accounting system as it seeks to separate investments from operating 
expenditures. This separation is of no concern to the stock market, which draws on 
its own information about future cash flows resulting from current investments. The 
firm's stock price, however, reflects all value-relevant information, parts of which are 
not incentive relevant. Optimal incentive provisions must combine “forward-looking” 
market information with "backward-looking" accounting information. Under certain 
conditions, optimal performance measures can be expressed as a weighted average 
of economic value added (residual income) and market value added. 


I. INTRODUCTION 

o provide incentives for senior managers, firms rely on a range of performance 

| indicators based on accounting data and external market information. Managerial 
compensation packages frequently comprise multiple ingredients including stock 
grants, stock options, and cash bonuses based on earnings or return on assets.’ Survey 
evidence indicates that there is considerable variation in the structure of managerial com- 
pensation schemes across different industries. For instance, an observation commonly made 
in connection with high-technology firms is that these firms tend to rely more heavily on 
stock-based compensation in comparison to firms in more traditional industries,” 
We develop a multiperiod and multitask agency model in which a manager must be 
given incentives to undertake investments in addition to exerting personally costly effort. 
While investments do not impose a personal cost on the manager, the principal nonetheless 


! See, for instance, Lambert and Larcker (1987), Jensen and Murphy (1990), Rappaport (1999), and Core et al. 
(2003). 
? [ttner et al. (2003) provide a summary of the related empirical literature. 
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faces an induced incentive problem because the periodic cash flows reflect both investment 
and managerial effort. Though cash payoffs from current investments are not realized until 
later, the stock market reflects information about these payoffs in the firm's current stock 
price. In the basic version of our model, the market provides a perfect assessment of future 
investment returns at each point in time.’ Thus, inclusion of the "forward-looking" stock 
price in the manager's performance measure is one way to generate investment incentives. 
However, market prices must include all value-relevant components of investment returns, 
even though some of these are random fluctuations beyond the manager's control. 

An accrual accounting system, which shields the manager from current investment 
expenditures by capitalizing them, provides an alternative way to generate investment in- 
centives. A drawback of accrual accounting in our model is that the measurement for 
investment expenditures is subject to errors. A third way of providing investment incentives 
is to ignore forward-looking market prices and historical, backward-looking accounting 
measures altogether, and rely exclusively on the stream of realized cash flows. The main 
questions then become (1) whether it is essential to rely on all three performance indicators, 
and (2) how the essential indicators should be aggregated in optimal performance measures. 

Our analysis demonstrates that optimal performance measures must rely on all sources 
of information, i.e., cash flows, accruals, and stock prices, even under the most ideal con- 
tracting conditions: the parties are equally patient, they can make long-term commitments, 
and the underlying agency problem is stationary.* Under those ideal conditions, identical 
incentive contracts based on the actual periodic cash flows alone would cause the manager 
to internalize the principal's investment objectives. Nonetheless, such contracts would not 
be optimal because the manager would be exposed to the entire volatility associated with 
investment payoffs. For the purpose of performance measurement, stock price is not only 
essential in providing investment incentives, but also for “‘filtering out" some of the vari- 
ability in investment returns. This latter contracting role of stock prices can be thought of 
as a form of intertemporal relative performance evaluation in which current price serves as 
a benchmark for evaluating the manager's future performance. 

The main role of the accounting system in our model is to separate investment expen- 
ditures from current operating expenses, but this separation is assumed to involve mea- 
surement errors. For example, investment expenditures for product development, personnel 
training, or process improvement can frequently not be traced directly, but instead are 
measured according to internal allocation rules that rely on select allocation bases. By 
capitalizing the measured investment expenditures, accounting income shields managers, at 
least partially, from the negative cash flow effect of current investment expenditures, and 
thereby provides investment incentives. At the same time, however, the accounting mea- 
surement errors introduce risk factors of their own that entail a corresponding agency cost. 

The weight on current market price relative to the weight on current income in an 
optimal performance measure reflects the need to balance two risk factors: measurement 
error in the identification of investment expenditures and variability of future cash flows 
reflected in the firm's current market price. To optimize this trade-off, the principal adopts 
a conservative asset valuation rule, i.e., a dollar of measured investment expenditures is 
capitalized at a rate of less than one, even though accounting measurements are unbiased 
on average. Furthermore, the optimal capitalization rate is decreasing in the amount of 


3 In contrast, in the one-period models of Paul (1992), Bushman and Indjejikian (1993), Kim and Suh (1993), 
and Feltham and Wu (2000), the market’s valuation of the firm is afflicted by exogenous random disturbances. 

4 Our conclusion here stands in partial contrast to earlier work, e.g., Dutta and Reichelstein (1999, 2003), dem- 
onstrating that, under those ideal conditions, contracts based on actual cash flows only are optimal. 
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accounting measurement error. For potentially large errors, it becomes desirable to adopt a 
policy of full expensing. 

Our initial analysis considers a dividend policy under which the entire current cash 
flow (net of compensation) is fully paid out to the firm's owners. We then demonstrate that 
our findings on the relative use of accounting income and market price can be adapted to 
arbitrary dividend policies. To replace market price by a measure that is invariant to past 
dividend payments, the principal can resort to market value added, i.e., cum-dividend price 
less the compounded beginning-of-the-period price. Similarly, residual income (or economic 
value added) is invariant to current and past dividend payments, yet it preserves the infor- 
mation content of accounting income. We find that a weighted average of market value 
added and residual income is an optimal performance measure irrespective of the firm's 
dividend policy. In fact, a linear combination of these two value-added measures becomes 
essentially the unique optimal performance measure if the compensation schemes are mem- 
oryless, i.e., the compensation parameters are not conditioned on past information. 

While the basic version of our model gives the market perfect ability to project the 
firm's future cash flows, we also consider a more realistic scenario in which the market 
receives imperfect information, i.e., its aggregate signal of future cash flows resulting from 
current investment is subject to an (unbiased) error term. One might expect that as market 
information becomes less precise, an optimal performance measure puts less weight on 
current stock price and instead relies more heavily on accounting measurements and future 
cash flows. We find, however, that this intuition is generally not correct due to a counter- 
vailing effect: with less precise information, the market's valuation of the firm relies less 
on its own noisy signal and more on the manager's equilibrium investment choice. As a 
consequence, the sensitivity of the signal provided by current stock price decreases, and 
this may make it desirable to put a nominally larger weight on stock price. 

In the earlier one-period models of Pau] (1992), Bushman and Indjejikian (1993), and 
Kim and Suh (1993) the firm's market price aggregates signals received by the market and 
the firm's accounting system. Each of these signals reflects the manager's unobservable 
effort plus some random noise. Ideally, the manager's rewards would be based on the 
firm's terminal cash flow, yet because this cash flow is assumed to be unavailable for 
contracting purposes, it becomes essential to rely on both the accounting signal and the 
stock price. In contrast, our multiperiod model with investment choices allows for the 
possibility that managerial compensation is based exclusively on the stream of delivered 
cash flows. To do so, however, would unduly constrain the provision of incentives across 
time periods. Both the forward-looking stock price and the backward-looking accounting 
information are valuable performance indicators beyond the actual cash flows. 

Aside from earlier studies on accounting data versus stock price in executive compen- 
sation schemes, our paper is also related to recent work examining the inclusion of non- 
financial variables in managerial performance measures. The alleged informational role of 
these variables is that they are indicative of future cash flows resulting from current or past 
decisions. The firm's stock price serves a similar function in our model. The essential 
difference, however, is that stock price is not merely a mechanical indicator of future cash 
flows, but instead reflects the market's equilibrium assessment of future decisions and out- 
comes given the firm's long-term incentive plan. 


5 The second half of Bushman and Indjejikian's (1993) paper considers a setting in which the manager’s actions 
are two-dimensional, yet income only reflects one of those actions. 
$ See, for example, Dikolli (2001), Sliwka (2002), and Dutta and Reichelstein (2003). 


The Accounting Review, October 2005 


1072 Dutta and Reichelstein 


The remainder of the paper is organized as follows. Section II describes the model. In 
Section III, we first examine the need for stock price in addition to actual cash flows in a 
simplified setting in which accounting measurements are highly imprecise and therefore 
useless for contracting purposes. Our main results on the optimal aggregation of market- 
and accounting-based measures, in particular market value added versus economic value 
added, are derived in Section IV. Imperfect market information is introduced in Section V. 
We conclude in Section VI. 


II. MODEL DESCRIPTION 
We consider a principal-agent relationship that extends over T periods. In each period, 
the agent (manager) contributes to current operating cash flow through personally costly 
effort. In addition, the agent makes investment decisions. These investments require an 
initial cash outflow in a given period and result in uncertain cash inflows in the next period.’ 
For any 1 < t = T, the firm's total cash flow is: 


C, = a, ui £; T (m,_,(b,_,) T Eu) Mi b, 


Here, a, represents the agent’s effort and č, is a random variable that reflects operating 
noise. The cash investment in period t (which starts at date ż+—1 and ends at date f) is 
denoted by b,, with b, € [b, b]. The function m,_,(b,_,) represents the expected gross return 
from investment undertaken in period t—1; this expected return function is assumed to be 
strictly concave such that m; ,(b, ;) — © as b,., — b, and m, (b, .,) — 1 as b, ., — b. 
The actual investment returns are uncertain, as reflected in the noise term (i, ,, and the 
amount of risk is assumed to be independent of the scale of investment over the range 
[b,b]. The realization of £j, , occurs at the end of period t—1. As a benchmark, we de- 
note the first-best level of investment by b°, i.e., b? maximizes y - m(b) — b, where y 
= (1 + r)^! denotes the discount rate based on the interest rate r. 

Initially, all parties are assumed to know at date z the investment return f, = mb, 
+ p, to be realized at date t+1. However, f, is assumed to be noncontractible, and therefore 
compensation cannot be tied directly to this variable. Our interpretation here is that knowl- 
edge of f, reflects the "collective wisdom" of the market and is based on a variety of 
information sources in the economy, e.g., analysts’ reports. In accordance with this inter- 
pretation, f, is reflécted in the firm's market price at date P,. 

The firm's accounting system is assumed to generate a verifiable and contractible signal 
y, of the current investment expenditure b,. Our model captures the notion that for "softer" 
investments, like those in product development, process improvement, and personnel train- 
ing, the accounting system is imperfect in its ability to separate investment expenditures 
from current operating expenditures. Such separation of expenditures is subject to mea- 
surement errors when different expenditures are not directly traceable but instead must be 
derived through some allocation procedure. To capture the notion of accounting measure- 
ment error, we assume that the signal y, is equal to the true expenditures plus a random 
error term. Thus, the accounting system generates the following verifiable measure of 
investment: 


$, = b, + fj, 


7 [t would be straightforward to extend our analysis so as to allow for the possibility that investment returns are 
received over several periods. 
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where 7j, is a zero-mean normally distributed random variable that reflects measurement 
errors. An arbitrarily large variance of the random variable 7, effectively amounts to a 
setting in which operating expenditures cannot be separated from investment expenditures.* 
The signal y, can be used to record an asset value: A, = k, * y, where the “capitalization 
rate" k, is a design variable for the purpose of performance measurement. Without loss of 
generality, we presume that investments are fully depreciated at the end of their useful lives, 
i.e., after one period.’ 

It should be noted that, in contrast to the earlier work of Bushman and Indjejikian 
(1993) and Kim and Suh (1993), we do not assume that the market is intrinsically noisy. 
In the basic version of our model the market delivers a noiseless and unbiased valuation 
of the firm. In doing so, the market price must include all value-relevant information in- 
cluding the realization of the noise term m, We also note that, in contrast to the above- 
mentioned studies, there is no need for the market to rely on the available accounting 
information in our settings. Given knowledge of f,, the market does not learn anything from 
A, about the future benefits of current investments. Furthermore, the firm's market price is 
unaffected by current cash flow provided this amount is fully paid out in dividends to 
shareholders. This feature will obviously change for alternative dividend policies, as ex- 
amined in Section IV. 

To keep our multiperiod agency model analytically tractable, we adopt the so called 
LEN framework with linear contracts, exponential utility, and normally distributed noise 
terms. Specifically, the noise terms ji, £, and 7, are assumed to be independent and normally 
distributed such that &, ~ N(0,02), fi, ~ N(0,07) and 4, ~ N(0,o2). The principal is risk- 
neutral and therefore seeks to maximize the present value of future expected cash flows net 
of compensation payments (which is equivalent to maximizing the cum-dividend price of 
the firm). The manager is assumed to be risk-averse and his preferences at date t can be 
described by an additively separable exponential utility function of the form: 


eo 


U, =- X yt: exp{—p- (Ó, — e, (a))]. 


i=t+1 


In each period, the agent's current utility is given by consumption of money, 6, less the 
cost of effort e; (a). This function is assumed to be increasing and convex on a, €[0,a], 
such that e;(0) = 0 and e;(a,) — œ% as a; — a. The coefficient ñ represents the agent's degree 
of risk aversion. 

Consistent with earlier literature on repeated agency models, the agent is assumed to 
have access to third-party banking. Specifically, the agent can borrow and lend in each 
period at the interest rate r. Access to third-party banking for the agent ensures that the 
choice of incentive scheme does not need to be concerned with smoothing the agent's 
consumption over time. Furthermore, third-party banking in combination with additively 


8 [n the analysis of Kanodia et al. (2004), the accounting system also generates an imperfect measure of invest- 

ment. In the absence of agency considerations, these authors examine the impact of measurement error on the 
investment decisions of an owner/manager who wishes to maximize the value of his firm. Along similar lines, 
Kanodia and Mukherji (1996) demonstrate the importance of separating investment expenditures from operating 
expenditures. 
If one were to extend our model so as to allow for investment returns to be delivered over multiple periods, 
the choice of depreciation method would be essentially indeterminate in the current framework. 'The reason is 
that in our setting the principal knows the profitability of investments, but she cannot verify the actual investment 
expenditure. In contrast, Rogerson (1997) and Reichelstein (1997, 2000) consider settings in which investments 
are verifiable and the role of the depreciation schedule is to motivate a better informed manager to accept all 
positive NPV projects, and only those. 
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separable exponential utility implies that at any point in time the agent's preferences over 
alternative incentive schemes are independent of his current wealth. Without loss of gen- 
erality, we set the agent's initial wealth to zero. Similarly, there is no restriction in assuming 
that upon leaving the firm, the agent can earn a net wage of zero, 1.2., he can earn a fixed 
wage $, by exerting effort à, such that $, — e, (â) = 0. 

The new information variables available for contracting in period ¢ are c, A, and P.. 
The entire information available to both parties at the beginning of period t+1 can therefore 
be represented as: 


I, T (lot Ay Pj). (1) 
In the LEN framework, compensation schemes are restricted to be linear:19 
[s, = w, + B, ` mL (2) 


where ar, is the manager's performance measure that can be based on any linear combination 
of the variables in L. While the bonus coefficients, B,, are constants, it will facilitate the 
economic interpretation of some of our results to allow the fixed payments, o, to depend 
(linearly) on the past information variables L.,. A compensation scheme will be called 
memoryless if both o, and B, are constants and therefore all memory requirements are 
embodied in the performance measure x,.!! The sequence of events in any given period is 
depicted below. 


Events in Period f 


tl t 
— — ——— HE Oe OK. 
(a, b) (€, Me m) P, S, 
chosen realized realized paid 


Given long-term contracts and the agent's access to credit, there is no need for the 
principal to condition current compensation on past information variables that have no 
bearing on current or future realizations. In particular, there is no loss of generality in 
restricting attention to performance measures of the form: 


qp rA Ww cetur P Tora (3) 


where w,, u, and v, are coefficients to be chosen by the principal in conjunction with the 
compensation parameters o, and B,. Without loss of generality, the coefficient on cash flow 
c, has been normalized to 1. Similarly, the coefficient on the asset value A, can be set equal 
to 1 because the asset valuation rule, i.e., the capitalization rate k, is chosen endogenously 
by the principal. 


10 The manager receives his last compensation at date T even though the cash payoffs of the last investment are 
not received until date T+1. This specification is again without loss of generality because at date T the stock 
market has perfect information about the investment payoff at date T+1. 

U For compensation schemes that are not memoryless, i.e., o, may depend on I,_,, any claim about optimal 
performance measures will obviously only pertain to the current period information variables (c, A,, P). 
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In each period, the stock market values the firm at its expected value of future cash 
flows. Initially, we consider a full-payout dividend policy, i.e., dividends are equal to total 
cash flow less the managerial compensation payment in each period. The firm's ex-dividend 
fair market value then becomes: 


T 


P,= > y~. E[O — SIE. fI. (4) 


srl 


where I; denotes the informational variables in I, except for P, We note from Expressions 
(1)-(3) that the manager's future compensation depends on current market price, which in 
turn depends on future compensation. In particular, the market anticipates that for every 
dollar of current market value, the manager will be paid v,,, in the following period. Given 
linear contracts, however, it is readily verified that the equilibrium price is: 


P, = tfo to, A, + K, (5) 


where the constant K, depends on the compensation parameters of future periods and: 


t 


esca fio) 

t ° 
|t y* Bat Das 

o, = — Y ` Bai’ We 


I + Y' Bi "Un 


with Br; = 0.12 

With long-term contracts, the risk-neutral principal is concerned only with the present 
value of compensation payments over the contracting horizon, but is indifferent toward the 
actual timing of payments. The same is true for the agent since he has additively-separable 
CARA risk preferences and can borrow and lend at the principal's interest rate. To char- 
acterize the agent's preferences for alternative long-term contracts, we note from Equations 
(3)—(5) that for a dollar increase in f,, managerial compensation increases by B, * u, ` ^, in 
period ¢ and by B,,,(1 + v,,, ` Aj) dollars in period t+1. Therefore the total discounted 
increase in compensation is given by p, : I’, with: 


+ Beit 


H 


Deut (1 + Vai M). (6) 


We shall refer to F, as the effective aggregate weight on the information variable f, Sim- 
ilarly, the effective aggregate weight on the signal y, is given by p, * k,  A,, where: 


A, = 1+ u, ° 0, + ow (w,,, + Ua ` 0). (7) 


Lemma 1:For any compensation scheme of the form in (2)-(3), the certainty 
equivalent of the agent’s expected future utility at date t is given by: 


'2 See the proof of Lemma 1 for details. All proofs and a table of all symbols are provided in the Appendix. 
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T 
CEA) = p Y '* [EEs] — eia) 
- p: B?- (2 + TP + o + A? + K: 02) 
where p = 4- p ` (1 — y). 


Jn the multiperiod LEN model, the agent's preferences reduce to a present value of 
future mean-variance payoffs. For any long-term contract, the risk premium required by the 
agent is determined by the aggregate weights T', and A, attached to the information variables 
f, and A, while the choice of the individual coefficients u, k, v, and w, remains 
indeterminate. 


HI. STOCK PRICE VERSUS CASH FLOWS 

We begin our analysis with a simplified setting in which the accounting measurement 
of investments is essentially useless since o? = ©, Alternatively, incentive contracts may 
be based on GAAP, which requires expensing the investment in question, possibly because 
they pertain to intangible assets. As a consequence, accounting income reduces to cash 
flow in this section. 

To explore the need for including current or past stock price information in the man- 
ager's performance measure, we will focus on memoryless compensation schemes through- 
out this section. The question then becomes whether P, must be included in m, or ,,.,, or 
both. Put differently, we seek to characterize the choice of u, in m, = c, + u, * P, + v, 
- P,., and that of v, in m4, = Cug + Way * Pray + Vag * Pe Given the mean-variance 
representation of the agent’s preferences in Lemma 1 and the absence of accounting signals 
(implying that k, = 0), the agent's incentive compatibility constraints with respect to his 
effort and investment choices can be represented by the following first-order conditions: 


B, = e,(a) (8) 
and 

T+ mi(b) = 1. (9) 
Since the agent’s participation constraint will bind at the initial contracting date (i.e., 


CE, = 0), the principal chooses managerial effort and investment levels, {a,,b,}, which 
maximize: 


T 
2; y [a — b, + y: m(b) — e (a) — p+ B2 (o2 + T2- o2)] (10) 


subject to the incentive compatibility conditions in (8) and (9). The intuition for our results 
will become particularly transparent if the underlying agency problem is stationary, i.e., 
the functions e,(-) and m,(-) are time invariant. 


Proposition 1: The optimal investment b* is below the first-best level b9. Even for 
stationary agency problems, optimal performance measures must in- 
clude stock price, that is (uf, vA) # 0. 
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The principal faces an induced incentive problem with regard to investment decisions, 
even though investments do not impose a personal cost on the manager. Expressions (9) 
and (10) show that any investment incentives require an increase in the manager's risk 
premium beyond p - 8? * o2. The incentive problem with regard to b, reflects that investment 
and effort decisions effectively cannot be separated. In particular, it is impossible to design 
a performance measure consisting of two components such that one reflects managerial 
effort and the other investment expenditures and their returns. 

To explain the need for stock price in optimal performance measures, suppose the 
parties contract only on current cash flow. For a stationary agency problem, the principal 
seeks to induce the same effort choice in each period, i.e., B* = Q7, for all f. Therefore, 
the manager internalizes the principal's preferences with regard to investment and chooses 
b°. This is reflected in the fact that the aggregate coefficients T, in (6) reduces to y when 
B* = B£, and u, = v,,, = 0. For stationary agency problems, the incentive compatibility 
condition in (9) simplifies to: 


y: m'(b) = 1, 


and hence the manager will invest the first-best amount in each period. 

The main drawback of a cash-flow-based performance measure is that the manager is 
fully exposed to the volatility of the investment returns, i.e., the random disturbances fi, 
To minimize the manager's risk exposure and the attendant expected compensation cost, 
the principal seeks to induce less than the first-best level of investment. To see this, we 
note from the principal's objective function in (10) that a slight lowering of the aggregate 
weight T, below y would lead to a first-order decline in the manager’s risk premium, 
r? <- o2, with only a second-order effect on the net present value of the investment, 
y ° m (b) — b, To accomplish this reduction in risk, however, the firm's stock price must 
be part of the performance measure in every period, that is (už, vš) # 0. 

We conclude that in our multiperiod model the firm's stock price plays a dual role: (1) 
it provides incentives for investment and (2) it serves as an instrument for “‘filtering out" 
some of the volatility associated with the investment returns. For instance, by setting v, 
= —(1 + r), the manager's performance measure in period £--1 will be entirely shielded 
from the investment risk p, Such “intertemporal” relative performance evaluation is pos- 
sible provided the market price at date z correctly anticipates the actual return to be received 
in cash at date t+1. In fact, the principal could eliminate the manager’s exposure to the 
investment risk, w, entirely by setting u, = 0 and v, = —(1 + r). Such a choice of coef- 
ficients would, however, eliminate all investment incentives, as can be seen from (6). 

It is instructive to contrast our finding in Proposition 1 with the earlier single-period 
contracting models of Bushman and Indjejikian (1993) and Kim and Suh (1993). In these 
models, the manager's reward would ideally be based on the firm's terminal cash flow; 
however, this variable is assumed to be unavailable for contracting, and therefore it becomes 
essential to rely on stock price. In contrast, the firm's cash flows are available for contracting 
in our model. With identical bonus parameters, the manager's aggregate performance mea- 
sure effectively takes the following form: 


Tri 


2, Y le, + ñ, P] 
£ 


The present value >£ Y * c, represents the amount of shareholder value created over the 
life of the firm, and is therefore the obvious counterpart to the terminal cash flow variable 


The Accounting Review, October 2005 


1078 . Dutta and Reichelstein 


in a single period setting. Proposition 1 shows that optimal contracts cannot be based on 
Dart} y- c, alone (i.e., one cannot set g, = 0) because the stock price anticipates the actual 
investment return to be delivered in the next period allowing the principal to remove some 
of the investment risk from the manager's performance measure.?? 

It is also instructive to relate our result in Proposition 1 to the findings of Dutta and 
Reichelstein (2003). In their multiperiod agency model, the principal can rely on a leading 
indicator variable that projects future investment returns subject to measurement error. Con- 
trary to our Proposition 1, Dutta and Reichelstein (2003) find that for stationary agency 
problems the leading indicator variable should receive zero weight and contracts should be 
conditioned exclusively on delivered cash flows. In our setting, stock price also serves as 
a leading indicator variable; however, the variability included in this variable is not merely 
measurement error but instead projects actual cash flow in the subsequent period. As a 
consequence, P, is incentive relevant even in a stationary environment.!^ 

For nonstationary agency problems one would expect stock price to remain an essential 
variable. Optimality requires that the performance measure must have minimal variance 
while satisfying the incentive compatibility conditions. Straightforward but tedious algebra 
shows that these conditions can "generally" not be satisfied simultaneously if both u, 
= y,,, = 0. More precisely, this claim holds true except for "knife-edge" configurations 
of the underlying parameters. 

The full commitment scenario considered so far presumes that the manager can commit 
to stay with the firm even if he might be better off leaving at some intermediate date. We 
next consider a scenario in which the principal can credibly make long-term commitments, 
but the agent cannot. A compensation scheme must therefore satisfy the requirement that 
at each date the discounted sum of the agent's future utility payoffs 1s least as large as his 
market alternative. We show that imposing these additional interim participation constraints 
affects neither the principal's expected payoff nor the induced effort and investment choices. 
The sequential rationality requirement imposed by the interim participation constraints im- 
plies that rewards (and penalties) cannot effectively be deferred to later periods. To see this, 
we recall that the realization of the noise term p, is known to all parties at date z. Since p, 
has unbounded support, the interim participation constraints can be satisfied only if the 
performance measures of periods t-- 1 and thereafter are independent of p, In particular: 


Cry + Uni " P, z Q1 s £,+1 + (m,(b,) + pa) m b, + Uri i I 


must be independent of u, Thus, v,,, = —(1 + r). Substituting this choice of v,,, into (5), 
the expression for the market price P, simplifies to: 


fe ys y e Kk. (11) 


13 An alternative way to view the need for stock price in our model is to envision a one-period multi-task model 
in which the agent chooses (a,, a, b,). Assuming the principal cares about a weighted average of the two 
contractible variables c, = a, + g, — b, and c, + a, + m(b,) + p + &, more efficient incentive provisions 
can be implemented by contracting in addition on the variable f, = m,(b,) + p. Inclusion of this variable 
allows for an effective decomposition of the overall “noise” in c}. 

14 [n addition to the difference described here, stock price is also not just a “mechanical” leading indicator variable 
as in Dutta and Reichelstein (2003). First, inclusion of stock price in the compensation scheme affects price 
itself. Second, as shown in Section V, with imperfect forecasts of future cash flows, market price will reflect 
the market's equilibrium beliefs in addition to the imperfect information. 
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The interim participation constraints require that the lagged stock price exactly offsets 
the future cash flows from current investments. As a consequence, future cash flows do not 
generate any investment incentives, but instead such incentives must be generated via the 
current stock price. As a further implication, the principal's problem becomes intertempor- 
ally separable, i.e., the effort level and investment amount for period ¢ can be chosen in a 
myopically optimal fashion. In particular, the risk-neutral principal's objective for period t 
is to choose (a£, b*) so as to maximize: 


max (a, T (y Ë m((b,) iE b,) — €, (a,) Tp" g; i [oz T u? ° Y i c1) (12) 
(anb) 


subject to the incentive compatibility constraints in (8) and (9). A comparison of the above 
optimization problem with (10) reveals that the principal's contracting problem in (12) is 
identical to its counterpart in the full-commitment setting, subject to the additional con- 
straints that v,,, = — (1 + r). We recall, however, that for the initial problem with bilateral 
long-term commitments, the optimal solution to the principal's contracting problem deter- 
mines only the values of aggregate coefficients T, whereas the individual values of u, and 
v, remain indeterminate. Imposing the interim participation constraints thus only restricts 
the degrees of freedom in the class of optimal performance measures. 


Corollary to Proposition 1: 


(1) The interim participation constraints affect neither the 
principal's expected payoff nor the induced effort and 
investment choices. 

(2) With interim participation constraints, the optimal 
weights on market price, relative to the weight on 
cash flow, are: 


1 

* — — 
“r = Yom» Um 
and: 
vt, = — (0 + D. (14) 


The interim participation constraints force a clean separation of the two contracting 
roles that the firm’s stock price plays in our model. Current stock price is used to generate 
investment incentives, while lagged stock price eliminates the uncertainty in the investment 
returns from the agent’s performance measure in the subsequent period.'? 

To conclude this section, we contrast the performance measure derived in the above 
corollary with the following measure of market value added:!9 


15 [t is readily verified that in the current setting of perfect market information long-term commitments by the 
principal are not essential, i.e., long- and short-term contracts perform equally well. With imperfect market 
information, however, long-term contracts perform better than short-term contracts because the latter entail 
additional frictions; see, Christensen et al. (2003) and Dutta and Reichelstein (2003). 

16 Our definition of market value added differs from that in the Value-Based Management literature, where market 
value added is frequently defined as stock price minus "capital invested" (i.e., book value); see, for instance, 
Young and O'Byrne (2000). 
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VA, = P, + c, - (1 + DP, ,. 


When divided by the beginning of the period stock price, VA, is equal to the stock's ab- 
normal return. This measure represents the value added for shareholders in period t. In 
particular, the present value of the VA, is equal to the present value of all cash flows. Even 
though the market value added measure captures value creation for shareholders perfectly, 
the above corollary shows that VA, is not an optimal performance measure: the coefficient 
on current stock price should be ut, which is less than 1. The VA, metric exposes the 
manager to excessive levels of risk with regard to the uncertain investment returns. This 
discrepancy between shareholder value creation and optimal performance measurement 
arises because the random payoffs ji, are value-relevant, but they are beyond the manager's 
control. If it were the case that o; = 0, then VA, would be an optimal performance measure 
since then b* — b? and, therefore, u* — 1. Furthermore, current cash flow would then also 
be an optimal performance measure provided the underlying agency problem is stationary. 


IV. STOCK PRICE VERSUS ACCOUNTING INFORMATION 

We now examine optimal performance measures when the accounting system provides 
an unbiased though noisy estimate of the amount of investments undertaken in each period. 
For many types of soft investments, it is frequently difficult for the accounting system to 
separate investment expenditures from current operating expenses. In our model, the re- 
sulting noisy measurements of investments are represented by the signals y, = b, + ñ, 
Following the arguments in the previous section, it can be shown that imposing interim 
participation constraints changes neither the optimal decisions nor the principal's expected 
payoff. We thus impose these constraints throughout the remainder of the analysis. 

To facilitate the interpretation of optimal performance measures with imperfect ac- 
counting information, it will be convenient to express the performance measure as a linear 
combination of accounting income as well as current and lagged stock price: 


mq, * Lob au Pt ut Pags (15) 


where income J, = c, + A, — A, , and asset value A, at date # is equal to the capitalized 
current investment k - y,” Since the lagged asset value A,_, is commonly known at date 
t—] and has unbounded support, the interim participation constraints require that the agent's 
compensation in period t and thereafter must be independent of A, ,. By definition, ac- 
counting income sets the coefficient on A,_, equal to 1, and therefore a performance measure 
of the form in (15) can satisfy the interim participation constraints only if the fixed pay- 
ments a, are allowed to be (linear) functions of A, ,.!* 

The interim participation constraints also require that the performance measures of 
period z and thereafter must be independent of p, ,. As before, this requirement can be 
satisfied by setting v,,, = — (1 + r). As a consequence, the firm's market price P, in (5) 
again simplifies to: P, = y- f, + K, Furthermore, the aggregate weight T, on the market 
signal reduces to vy ° u„ while the aggregate weight A, on the accounting signal reduces to 
k, The principal thus seeks (a*, b*) that maximize: 


"7 As mentioned in Section I, A, is not affected by past investment expenditures because investments have a 
useful life of one period and are depreciated fully in the period following their capitalization. 

18 [n Proposition 3 below, we derive optimal memoryless compensation schemes for which o, and f, are inde- 
pendent of the history. 
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max (a, de (y ` m(b,) = b,) aa e, (a,) Cp" p [o? T u'Y'to T K ` o21) 


(aub) 
(16) 
subject to the incentive compatibility constraints: 
e(a) = B, (17) 
and: 
u, y mb) = 1 — k. (18) 


` Expressions (16)-(18) show that the two incentive problems become separable in the 
presence of the interim participation constraints. Effort incentives are driven entirely by the 
bonus coefficients B, These coefficients, in turn, have no bearing on the manager's invest- 
ment decisions that are determined entirely by the coefficients u, and k, inside the perform- 
ance measure. 


Proposition 2: The weight on current market price, relative to the weight on income, 
in an optimal performance measure is equal to: 


1 — K* 

Wes cepe cm 1 
HE T rm m 
with the optimal capitalization rate k* given by: 

c? 
(20) 


k = — ym 2.2" 
ox t (m, bF * o; 


The optimal investment, b*, is again below the first-best level, though the investment 
b* identified in Proposition 2 is larger than that in Proposition 1 because the incentive 
constraint in (18) is easier to satisfy in the presence of the accounting signal. For given 
b*, the principal chooses the weights on the current market price, už, and the optimal 
capitalization rate, k*, to minimize the overall variance in the manager’s performance mea- 
sure, subject to the two interacting incentive compatibility constraints. We note that the 
choice of optimal coefficients u* and k* is independent of the underlying moral hazard 
problem, except through b*, which is affected by the choice of bonus coefficients.” 

For “hard” investments, like those in property, plant, and equipment, one would expect 
only negligible measurement errors by the accounting system. Proposition 2 shows that it 
is then optimal to shield the manager from the investment cost by fully capitalizing the 
measured investment expenditure, i.e., by setting k, equal to 1. As a consequence, current 


1? At first glance it may seem surprising that the noisy accounting signal receives a positive weight even for 
stationary agency problems. The argument here is essentially the one given in connection with the Corollary 
to Proposition 1: the signal A, cannot be ignored in order to induce b* with a risk-minimizing performance 
measure. 
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stock price is no longer needed to generate investment incentives, though lagged stock price 
is still required in the following period to filter out the noise in the investment returns. 

When the separation between operating and investment expenditures is subject to mea- 
surement errors, reliance on the accounting signal entails a new source of risk for the agent. 
The expression for the optimal k* in (20) shows that accounting measurement errors calls 
for conservative capitalization in the sense that 0 « k* < 1. Thus, the observed amount y, 
is neither fully capitalized nor fully expensed. The intuition for this result is that with full 
capitalization the manager would be completely shielded from the investment expenditure 
and, hence, there would be no further need to include current stock price in the performance 
measure. Yet, the principal could create identical investment incentives more cheaply by 
putting a small weight on current stock price. This follows from the fact that the objective 
function in (16) is quadratic in u* and, hence, the resulting amount of risk is negligible for 
small values of uf. 

The result in Proposition 1 can be used to address the following question. If the nature 
of the investment is such that GAAP accounting calls for direct expensing, what would be 
the resulting economic loss, if the firm also were to follow an accounting policy of direct 
expensing for the purpose of performance evaluation?” The above result shows that if the 
principal were to restrict himself to GAAP accounting income (which would be equal to 
cash flow) and stock price as performance indicators, there would be more severe under- 
investment, i.e., the principal would induce a level of investment below b*. In addition, the 
manager would be exposed to unnecessary risk, and the principal would have to bear the 
attendant cost of a higher risk premium. 

The preceding discussion suggests that ceteris paribus less weight should be placed on 
stock price if investment returns entail higher volatility. Conversely, one would expect less 
reliance on accounting income, in particular the noisy asset measures, as investments be- 
come "softer." Equations (19) and (20) show that, for a given investment level b*, the 
optimal capitalization rate indeed increases monotonically in o7 and decreases monotoni- 
cally in o2. This reasoning is incomplete, however, since both the optimal a* and b* are 
also functions of the respective noise terms. To simplify the following comparative statics 
result, we focus on a setting in which the bonus parameter B, is exogenously fixed at some 
0 < p* < 1.?! 


Corollary to Proposition 2: For fixed bonus parameters B*: 


(1) the optimal weight on the market price, zz, is de- 
creasing in o7. 
(2) the optimal capitalization rate, k*, is decreasing in 
2 


Fr 


A well-known result from single-period agency theory is that for the purpose of optimal 
performance measurement, multiple signals should be aggregated- according to their signal- 
to-noise ratio, i.e., the relative weight on a signal should be given by its sensitivity times 


20 The literature on accounting for intangibles has frequently suggested that there may be substantial economic 
costs associated with a policy of expensing investments in intangible assets; see, for example, Lev and Soug- 
iannis (1996). In a pure valuation context, these costs appear to be more difficult to capture than in the current 
management control setting. 

?! This specification may reflect that the marginal cost of effort e/(a,) is equal to B* for a, = a*, while this 
marginal cost is prohibitively large for a, = af. 
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its precision.” In our context, the signals P, and y, are included in the manager’s perform- 
ance measure to provide investment incentives rather than effort incentives. Specifically, 
the sensitivity of the signal P, is given by: 


aE[P] _ "m 
ð b, ES Y m, (b; ), 
while the sensitivity of the signal y, is given by: 


ab, I 


Since Var(P,) = y? - o2, Var($) = o2, and the precision of a signal is defined to be the 
Inverse of its variance, we find that the relative weight on each signal is indeed proportional 
to its sensitivity times its precision: 


už _ m,(bi) ` o 
kr YO. — 

The finding that stock price and the noisy asset measure will be aggregated in propor- 
tion to their signal-to-noise ratio reflects the force of the interim participation constraints 
in our multiperiod model. As argued above, these constraints essentially make the princi- 
pal's problem intertemporally separable and therefore the results obtained in static agency 
models continue to apply. We note, however, that this conclusion does rely on the market's 
ability to perfectly anticipate future investment returns. In Section V below that intertem- 
poral separation will no longer obtain once the market's anticipation of future investment 
payoffs is also subject to measurement errors. 

In our analysis so far the firm's stock price has effectively been a “flow” rather than 
a "stock" variable due to the assumption that the periodic cash flows are paid out to 
shareholders. We now allow for the possibility that cash flows are partly or fully retained 
in the business and shareholders receive periodic dividend payments. The literature on 
equity valuation has long argued that expected future dividends are not an operational 
criterion for valuing a firm since dividend payments reflect value distribution rather than 
value creation. Consistent with this view, Ohlson (1999) shows in a multiperiod agency 
model (in which there is no external capital market) that optimal contracts do not need to 
depend on dividend payments. Our multiperiod LEN framework allows us to draw the 
sharper conclusion that optimal performance measures must be invariant to the firm's div- 
idend policy. 

Let d, denote the amount of dividend paid in period t and C, denote the firm's cash 
balance at the end of period t. This balance is invested at the interest rate r, and therefore 
satisfies the relation: 


C,= (0 + D): C._, + e, = d, 


with the cash flow c, given by (1). The firm's book value then becomes BV, = C, + A, 
and comprehensive income measurement requires that: 


22 Banker and Datar (1989) have established this result for a select class of agency problems. Feltham and Xie 
(1994) provide further characterizations of the optimal weights to be placed on alternative signals in the context 
of a multi-task LEN-model. 
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I, = d, + BV, De BV, , = (c, + A, A,-1) +. F ° C 


Accounting income therefore is the sum of operating and financing (or interest) income. 
As before, the market does not obtain new information from the accruals, i.e., the variable 
A, in our setting. However, when cash flows are no longer paid out as dividends, the firm's 
market price reflects the firm's cash balance in addition to expected future cash flows. 
Specifically, the firm's market price is now given by: 


P, = C, + y °: f, + K, 


where K, again is a constant determined by the parameters of the agent's compensation ` 
scheme in future periods. In keeping with the LEN framework, we restrict attention to 
linear dividend policies of the form: 


d, = L, (L...) + 0, ° C, ur 0; ` AG (21) 


for some linear function L, ([,,) and arbitrary coefficients 6, and 0,. This class of dividend 
policies includes commonly used dividend arrangements such as fixed payout ratios based 
On current accounting income. 

Irrespective of the actual dividend policy, an optimal performance measure must still 
provide a linear aggregation of the information variables c, y, and k, such that: 


E[m/f..i] = a, — b, + uf * y: m (b) + kE b, (22) 


with uz and k* as given in Proposition 2. Such performance measures can, however, no 
longer be written as linear combinations of accounting income and stock price since both 
of these component measures are sensitive to the firm's dividend policy. Intuitively, the 
principal seeks two component measures, one of which represents the signal f, available to 
the market, the other represents the accounting signal y, and both component measures are 
invariant to the actual dividend policy. 

The market value added measure introduced in Section IIT is indeed invariant to the 
actual dividend policy. Specifically, in our setting the cum-dividend price less the com- 
pounded beginning of the period price becomes: 


VA, = P, + d — 1+ r) Parate b, + y * f, + K, — (1 + r) Kar 


As argued in Section IIT, VA, is not an optimal performance measure because it puts too 
much weight on stock price relative to cash flow. In addition, market value added does not 
capture the accounting information A, because for valuation purposes the market does 
not need to pay attention to the accruals in our setting. To construct a value-added measure 
based on accounting information, we note that while current accounting income is not 
affected by current dividends, it does depend on past dividends through the interest income 
r° C, Residual income, however, is independent of both current and past dividend payments. 
Specifically: 


RL =I- r+ BV, = a, + g, — b, +f + A, — A... * (1 + p. (23) 


One drawback of residual income is that it depends on f, , and A, ,, which conflicts 
with the interim participation constraints, at least for memoryless compensation schemes. 
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Accordingly, we consider the following measure of "calibrated" residual income, defined 
as residual income less the compounded difference between beginning of the period market 
and book value. Straightforward algebra shows that: 


RE = RI — (1 + r): (Pı — BV.) =a +e- b, +A - (0 - D: Ks. 


The following result shows that a properly weighted average of economic value added (i.e., 
calibrated residual income) and market value added indeed constitutes an optimal perform- 
ance measure for any dividend policy. Furthermore, this weighted average measure becomes 
essentially unique if one insists on memoryless compensation schemes. To state the claim 
formally, two performance measures will be called equivalent if one is obtained from the 
other through an affine transformation, i.e., through the addition and multiplication of con- 
stants. Obviously, any claim about uniqueness can only apply to the entire class of equiv- 
alent measures. 


Proposition 3: Suppose (s, = a, + B, m,} is an optimal memoryless compensation 
scheme for some dividend policy of the form in (21). Then z, is equiv- 
alent to: 


at = (1 — u) ` RE + u* + VA, (24) 


with the capitalization rate, k**, given by k** = k*/(1 — uf), and kř 
and u* as in Proposition 2. 


Consistent with our earlier findings, the optimal «7 puts its entire weight on the ac- 
counting component, AZ, if there is no accounting measurement error. In that case, k* 
= K** = 1 and u* = 0. Conversely, without uncertainty in the future investment returns, 
we find that k* = k** = 0 and furthermore u* = 1, since in this extreme case b* = D? 
and y - m; (b?) = 1. For intermediate values of k* and u*, the resulting capitalization rate 
k** will again be between O and 1, thus preserving our earlier finding of conservative 
accounting. 

Proposition 3 takes the firm's dividend policy as arbitrary but fixed. The uniqueness of 
T* derives from the fact that with memoryless compensation schemes an optimal perform- 
ance must satisfy (22). We also note that the uniqueness of «* does not imply that the 
coefficient on current dividends must be zero in an optimal performance measure. It would 
be possible, for example, to have current dividends proportional to current cash flow and 
to assign a positive coefficient to dividends. To preserve optimality, however, the other 
coefficients would then have to be aligned so that the resulting performance measure is 
equivalent to the convex combination of VA, and RE in (24). 

Our finding in Proposition 3 is consistent with the empirical results in Bushman et al. 
(2004) showing that firms place greater value on equity-based incentives as accrual ac- 
counting information becomes less reliable. Conversely, we predict that greater volatility in 
the firm's investment payoffs will ceteris paribus result in greater weight being placed on 
the accounting measure, with the exact weights given by k** and u*. Finally, it is instructive 
to recall the suggestion by Paul (1992) that a possible advantage of accounting income over 
stock price is that income is a value-added measure, while market price is a stock variable. 
Our multiperiod model highlights the fact that VA, is an effective value-added measure. Yet, 
optimality requires that this value-added measure, based on forward-looking market infor- 
mation, be combined with a backward-looking accounting measure. 
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V. IMPERFECT MARKET INFORMATION 

In the preceding sections, the market was presumed to have perfect foresight about the 
future payoffs resulting from current investments. This section examines the more realistic 
scenario in which the market's aggregate information about investment returns is imperfect. 
For notational simplicity, we first focus on a setting in which the firm's net cash flow is 
paid out as dividend in each period. To model a market with imperfect information, we 
represent its information by the realization of a noisy signal about the future cash flows. 
In particular, the market is assumed to observe the realization of the random variable: 


f, = m(b) + p, + 8, (25) 


where Š, is normally distributed with mean zero and variance o2. Unlike the perfect market 
setting in Sections III and IV, the market no longer directly observes the returns from 
investments, m,(b,) + m, The magnitude of the variance of represents the market’s residual 
uncertainty about the future investment returns. 

In forming expectations regarding next period’s cash flows, the market must rely on 
not only on its signal f,, but also on its conjecture about the agent’s investment choice in 
the current period. In fact, since the noise term, 8, by itself is not value-relevant, the market 
pays attention to f, only because it is informative about the realization of w, Let b, denote 
the market's conjecture about the agent's investment choice in period f. The market ration- 
ally anticipates the agent's investment choice, and therefore b, — b*, in equilibrium. As 
before, the market's valuation of the firm is not affected by the asset value A,. Since ji, and 


ct 


Š, are normally distributed, the conditional expectation for the future cash inflow is: 


E[m(6) + if, =f) = (0 — b): m (B) + h: f, (26) 
where: 
ora 
o + o 


Expression (26) shows that the market's expectation for the future cash flows is a 
weighted average of its noisy signal f, and its conjecture about the expected investment 
payoffs m (B). The market puts more weight on its signal as this signal becomes more 
precise, i.e., h increases in the precision of the market information, 1/o2. Given (26) and 
a contract of the form in (2)-(3), the firm's market value at date t becomes: 


P= [C — h) mb) +h- f] + o, A, + K, (27) 


where the constant K, depends on the compensation parameters of future periods, and à, 
and o, are identical to the ones derived in connection with Expression (4). To extend Lemma 
1 to the imperfect market setting, we note that the interim participation constraints again 
require that the manager's expected compensation be independent of f, and y, in period 
t+1 and thereafter. This again implies that the coefficients on the lagged variables P,_, and 
A,_, must be zero. The firm's market value at date 7 thus simplifies to: 


P, = y: [0 — h) ` m(5) + h- f] + K. (28) 
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Lemma 2: If a compensation scheme of the form in (2)-(3) satisfies the interim par- 
ticipation constraints, then the certainty equivalent of the agent's expected 
utility at date t becomes: 


T 


CE, (L) = 2 y * {ELs; GIL] — e; (a)] 


Ust 
T 

- 2, Yep Br [os + E + o, uit he oy 
=f 


+ (1 — B) : 0%]. (29) 


As before, the certainty equivalent of the agent's expected utility in (29) takes a mean- 
variance form.” Direct comparison shows that the variance term in (29) differs from the 
corresponding expression in the perfect market setting in two respects. First, the variance 
term contains an additional component, namely (1 — A) - o7, which reflects the agent's 
residual uncertainty regarding the payoffs in the current period from the investment made 
in the previous period.” Second, the variance of the current market price differs from the 
one in the perfect market setting. With noisy market information, Var[P] = y? - J? - (o? 
+ o$) = y+ h : oz. From the certainty equivalent expression in (29), it follows that the 
manager will make his investment choice so as to maximize E[$, + y * $,, ]L, ,]. Given the 
expression in (28) and collecting the relevant terms yields the following necessary condition 
for an interior level of investment, b,: 


B, [-1 + k, uy ° mI(b) ` B] + Bua ys [mI (b) — h ° mi(b)] = 0. (30) 


The principal again seeks to maximize the stream of future expected cash flows less the 
cost of effort and the attendant risk premium: 


T 
2, s (a, + y ° m, (b) — b, — €, (a,)} 


T 
~2,¥ 7p Br [os + Kron + ups Y he on + h): ol, (31) 


subject to the investment incentive compatibility constraint in (30) and the effort incentive 
compatibility condition B* = e/(a,). In solving the above optimization problem, the prin- 
cipal chooses the induced level of effort a, the induced level of investment b, the weight 
on the market price u,, and the capitalization rate k, We note that the principal's optimi- 
zation problem is no longer intertemporally separable since the incentive compatibility 
condition in (30) involves 8,,,, the bonus parameter in the subsequent period. 


23 The arguments underlying Lemma 2 are almost identical to those used in proving Lemma 1, and we therefore 


omit the proof. We note, though, that when the market had perfect information, it did not matter that the 
manager was not paid at date 7+1, since f, perfectly anticipated the future return. This argument no longer 
applies with imperfect market information, and it will therefore be convenient to suppose that there is no 
investment decision in the last period. Thus, b; = 0 and, as a consequence, P, = 0. Alternatively, one could 
extend the model by allowing for compensation payments at date 7-1. 

24 This follows from observing that Var[ji,_,|f,-,] = (1 — A) + o2. 
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Proposition 4: With imperfect market information, the weight on the market price, 
relative to the weight on income, in an optimal performance is equal 
to: 


Ic 
y ` h ° mj(br) 
with the optimal capitalization rate k# given by: 


uy = Z, ° 


g? 


* oL . 
STA EE h GMP) oF 


and: 


BA ! 
Z, = f = YUg d = «nie | 


t 


The expressions for the optimal weight on current stock price and the optimal capital- 
ization rate are essentially the same as in the perfect market setting, except for the common 
scaling factor z, « 1. To provide intuition for our finding in Proposition 4, we recall that 
in the perfect market setting it was optimal to generate the investment incentives exclusively 
through income and current stock price. With interim participation constraints, the future 
cash returns from current investment had no incentive effect because they were neutralized 
by the inclusion of lagged stock price. This “clean” separation of tasks no longer applies 
when the market receives an imperfect signal of future cash flows. 

With imperfect market information, it is no longer possible to shield the manager 
entirely from the investment payoffs, m, ,(b, ,) + m,i, in period £.^ One consequence of 
this less precise intertemporal relative performance evaluation is that the rewards tied to 
future cash flow generate some investment incentives. Specifically, we recall from expres- 
sion (28) that the market price is a weighted average of its signal f,, which depends on the 
manager's actual investment choice, and m,(b,), which depends on the market's conjecture 
b, of the manager's investment choice. From the manager's viewpoint, the expected con- 
tribution to his performance measure in the next period equals (1 — h) - [m,(b, — m,(6,)]. 
Since the manager treats the market's conjecture b, as fixed, his investment choice b, in- 
creases next period's compensation at the rate of B, ' (1 — h) ` m;(b,). To induce b*, the 
principal can thus correspondingly reduce the weights on current stock price and the ac- 
counting signal.”° 


25 [f the market's noisy signal f,_, = m, ,(b,.,) + w,-, + 9,7, were directly available for contracting purposes, 
H 

0? + oz K 
this, note that the optimal weight to filter out the unwarranted noise is given by —Cov[f, ,, p, ,1/Var[f,.,] 
= ~h. Since the market discounts its signal f, , precisely by the factor / in pricing the firm, the optimal weight 
on the lagged stock price remains unchanged from that in the perfect market setting, i.e., —(1 + r). Thus, the 
lagged stock price must receive the same weight as required to satisfy the manager’s interim participation 
constraint, i.e., the current performance measure must be invariant to f,. ,. 

?$ Comparison of the objective functions in Equations (16) and (31) immediately reveals that the optimal b# in 
the perfect market setting generally differs from the optimal b* in the imperfect market setting. 





the manager’s risk exposure would be minimized by putting weight —h  — on the signal f,..,. To see 
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Proposition 4 shows that the variance term o2, which captures the degree of market 
imperfection, affects the optimal choice of coefficients u* and kë directly as well as indi- 
rectly via the induced action and investment choices. To focus on the direct effect, we 
consider a specialized setting in which the optimal action and investment choices are in- 
variant to the parameters of the underlying agency problems. In particular, suppose it is 
optimal to induce a, = a and b, = b. The proof of the following result (in the Appendix) 
provides sufficient conditions for these boundary values to be optimal. For notational con- 
venience, we define e; = e/(a), e? = e(a), and m; = m;(b). 


Proposition 4’: Suppose it is optimal to induce a, = a and b, = b in each period. Then 
the weight on market price, relative to the weight on income, in an 
optimal performance is equal to: 


] — k* 
* = max (0, z) ` ————, 
lH; { Zi y ° h ` m: 


with the optimal capitalization rate k* given by: 


g? 


k* = max 0, z ee 
(0, z,) o? t+h-(my-o 


and 


«e [ty ta-o] 


t 


With the desired effort and investment levels held fixed, it may be optimal to set both 
u* and k* equal to zero. In contrast, Proposition 2 established that an optimal performance 
measure always puts positive weights on both the accounting information and the market 
price. The reason for this difference is that with imperfect market information an optimal 
performance measure effectively returns (1 — A) ` m, (b, 4) in period t for the investment 
expenditure b, , made in period t—1. Consequently, if the market information is sufficiently 
imprecise (i.e., (1 — h) is sufficiently large) and the bonus parameters across two consec- 
utive periods are properly aligned, it will not be necessary to rely on current stock price 
or accounting information to induce the optimal investment decision. 


Corollary to Proposition 4': 


(1) The optimal weight on the market price, uf, is de- 
creasing (increasing) in the precision of the market 
information, if e;,,/e; is below (above) a certain 
threshold level. 

(2) Relative to the optimal weight on the market price, 
the optimal capitalization rate, k*, remains constant 
in the precision of the market information. 
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It may appear counterintuitive at first that the principal wants to rely more, rather than 
less, on market price as market information becomes less precise. It should be kept in mind, 
though, that lower precision of the market's information has two opposing effects on the 
optimal coefficient u*. First, the market relies more on its equilibrium beliefs about the 
agent's investment choice and less on its information about the actual investment choice, 
as market information becomes less precise. As a consequence, stock price becomes a less 
powerful instrument for inducing investment incentives, and therefore the principal needs 
to increase už in order to induce a given investment choice. Second, however, next period’s 
performance measure becomes a more powerful incentive device as the market information 
becomes less precise. This effect will tend to lower the principal's reliance on the current 
market price in providing investment incentives. The expression for z, shows that the mag- 
nitude of this second effect depends on the relative magnitudes of the bonus coefficients 
in periods £ and t-- 1. When e;,,/e; is relatively small, the first effect dominates in the sense 
that u* increases as the market information becomes less precise. On the other hand, when 
€;,.,/€; is relatively large, the second effect dominates, and the optimal weight on the market 
price decreases as the precision of the market information declines. 

The result that the ratio k*/u* remains constant in of also appears counterintuitive at 
first sight. One might have expected that the principal would rely more on accounting 
information as market price becomes a less precise indicator of future cash flows. We recall, 
however, that the investment incentive is determined by the effective weight on the market 
signal f, i.e., už © h - y, rather than by the nominal weight on the market price, i.e., uf. 
While the ratio k*/u* remains constant, the ratio of the effective weights k*/(u* + h * y) 
increases as the market information becomes less precise. Put differently, the sensitivity of 
the market price, as given by y - - m;, declines as the market information becomes less 
precise. At the same time, however, the precision of the market price, as given by (y? 
' o? * h) !, improves because the market relies less on its own signal in pricing the firm. 
These two effects offset each other exactly, and the relative weights on the two signals 
remain unchanged. 

Throughout the preceding analysis investment-related cash inflows were assumed to be 
uncertain, i.e., o? > 0. In the limited case of a deterministic return relationship (i.e., 
c? = 0), the market can perfectly predict the agent's “equilibrium” investment choice with- 
out relying on its noisy signal, f, = m (b) + 8, Consequently, the market signal becomes 
irrelevant for valuation purposes even though it is incrementally informative about the 
agent’s investment choice.” Since the firm's market price only depends on the agent's 
conjectured but not his actual investment choice, market price becomes useless for incentive 
purposes and therefore the optimal weight u* will be indeterminate. However, with some 
uncertainty, no matter how small, in the investment return relationship, the market signal 
becomes useful for forecasting future cash flows and the optimal u* is determined uniquely 
as given in Proposition 4’. | 

In concluding this section, we note that our main results in Section IV on alternative 
dividend policies remains essentially unchanged when the market's signal of future invest- 
ment returns, f, is subject to random disturbances. The coefficients u* and k* in Proposition 
3 must then be chosen as in Proposition 4. As a consequence, it can no longer be guaranteed 
that the coefficients u*, k, and K** are between 0 and 1. 


27 A similar result is obtained in Kanodia et al. (2004), where the market ignores a noisy measure of investment 
in pricing the firm. Bagwell (1995) obtains a related conclusion in a leader-follower oligopoly setting. 
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VI. CONCLUSION 

In a multiperiod agency setting we have examined the role of stock price and accounting 
information in managerial performance measures. From an incentive perspective, stock price 
and accounting data provide fundamentally different types of information. While stock price 
is forward-looking, accounting information is historical or backward-looking. The drawback 
of stock price as a performance indicator is that it must reflect all value-relevant factors 
even if some of those factors are beyond the manager's control. If investment expenditures, 
as measured by the accounting system, are properly capitalized, accounting income also 
generates desirable investment incentives since the manager's current performance measure 
is shielded from investments by "'deferring" the associated expenditures to future periods. 
To the extent that the separation of investment and operating expenditures is subject to 
measurement errors, however, accounting income is also an imperfect indicator. 

Our analysis establishes that in addition to actual cash flows an optimal performance 
measure must rely on both accounting variables and stock price. The familiar performance 
metrics of market value added and economic value added (residual income) are useful for 
calibrating stock price and accounting income to the relevant history, in particular to the 
firm's dividend policy. Our results yield predictions about the relative weights to be placed 
on these two component measures, depending on the accounting measurement errors and 
the variability in the firm's investment payoffs. 

Some of our comparative statics results on the relative use of market versus accounting 
information appear counterintuitive at first. In particular, the relative weight on stock price 
may increase as the market receives less precise information about the firm's future cash 
flows. Furthermore, our analysis shows that when the market's information becomes more 
precise, the principal will not necessarily rely more on accounting information. These find- 
ings may prove useful in future empirical work that seeks to link the use of stock price in 
managerial compensation schemes to the characteristics of different investments, firms, and 
industries. 

Our analysis suggests several promising directions for future research. First, it would 
be desirable to expand the model so as to allow managers to have better information about 
investment projects than owners. In such a setting the market is then also likely to have 
better information about the future profitability of the firm's investments than the owners. 
As a consequence, stock price can assume an additional stewardship role that 1s to bridge 
the information asymmetry between owners and management. Second, our analysis has 
focused on managerial decisions while taking the information reported by the accounting 
system as given. It would seem natural to extend our line of inquiry by allowing managers 
some control over the accounting reports. This would naturally introduce notions of *'earn- 
ings management" into our multiperiod framework.”* Finally, the analysis in this paper has 
focused on a single manager. Many firms seem to use stock price as a firm-wide perform- 
ance metric and combine it at the divisional level with divisional accounting metrics. Such 
compensation practices appear to balance complex trade-offs between long-term perform- 
ance incentives, coordination across divisions, and risk sharing. The theoretical foundations 
of such practices have not been examined in sufficient detail, particularly for dynamic 
incentive problems.” 


28 There are multiple ways of introducing “earnings management” into our contracting model, possibly along the 
lines of Ewert and Wagenhofer (2004) or Dye and Sridhar (2004). 

79 See Bushman et al. (1995) and Anctil and Dutta (1999) for some analysis on the use of corporate versus 
divisional performance measures. 
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APPENDIX 

Summary of Notation 
Symbol Description 
C, Aggregate cash flows in period t 
d, Manager's action in period ¢ 
b, Investment expenditures in period t 
m, (b) + ü, Cash flows from investment made in period f 
M Var(fu) 
f Date z market signal of investment payoffs arriving in period t+1 
5, Noise in the market signal 
ë Operating risk 
y, Accounting measure of investment in period f; y, = b, + 1 
Tl, Accounting measurement error 
A, Asset value at date t; A, = k, * y, 
k, Capitalization rate in period # 
5, Compensation in period / 
a, Fixed salary in period t 
p, Bonus Coefficient for period : 
T, Performance measure for period t 
u, Weight on current price in period t 
U, Weight on lagging price in period t 
r, Effective aggregate weight on market signal f, 
A, Effective aggregate weight on accounting signal y, 
I, Informational variables available for contracting at date t 
P, Ex-dividend market price at date ¢ 
r Interest rate 
y Discount factor, i.e., (1 + 7)! 
6 Manager's coefficient of absolute risk aversion 
p sped 9) 
e(a,) Manager's disutility of effort in period t 
CE, Certainty equivalent of the manager's future utility at date f 
d, Dividends in period ¢ 
RI, Residual income in period t 
RE Calibrated residual income in period £ 
VA, Market value added in period t 


Proof of Lemma 1 


Step 1: We first derive the expression for the equilibrium market price, given a linear 
compensation scheme of the form in (2)-(3). 


Proof of Step 1 


We note that P} = y ` fr, which is consistent with Expression (5) because By}, = 0. 
The market price at date 7—1 is given by: 


Pr- = y ' Hla, + čr — br + fra — Sr (3)|Er..,. fr-1]. 
Substituting m, = Cr + Ap + Wp* Áp , + ur Pr + vr’ Pr- and solving for P; , yields: 
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Pr- = Ar-1 ° frat Or, * Ár- + Kr- 


where 4. , and w,_, are as defined in connection with (5), and K;. , is a constant depending 
on o, Br and v;. For arbitrary t, expression (5) follows by induction. 


Step 2: If P, (f) = XN ` f, + @, ° A, + K, for arbitrary coefficients K, ^, and w, and the 
agent's linear compensation scheme is of the form s, = a, + B, lc, + A, + w,- A,_, + u, 
* P, + b, ° P, ,], then the certainty equivalent of the agent's expected future utility at date 
tis given by: 


T 


CE d) = 2, y (ls, ŒL] — ea) ~ p ° RP}, 


with the risk premium, given RP, given by: 
RP, = B?- [o2 + T2 - o2 + A? ° oz]. 


Proof of Step 2 


The agent's consumption planning problem can be solved by backward induction. Given 
the realization of the investment return f, in period t, the agent chooses his savings at date 
t optimally. Since he can borrow and lend at the interest rate r, his consumption at date ¢ 
is given by: 


$,—75st(lt-n:W.,-W, 


provided his date ¢ savings are W, With exponential utility and normally distributed noise 
terms, the agent’s expected utility at date t can be expressed as: 


EU, = — - + exp{- p ` r ° (W, + CE) 


with the certainty equivalent CE, determined by: 
CE, (I) = VETS, 4; T CE, CAR) A _ e (a,) CP" Var[$,., T CE,., (L, IL). 


For details the reader is referred to Dutta and Reichelstein (1999, Lemma 1). The claim 
then follows immediately by induction after noting that: 


T 


Varis + CE,, Q. |l] = 2, y^ - RP, m 


i=t+1 


Proof of Proposition 1 


We recall that the principal’s contracting problem is to choose (a, b,} so as to maximize 
(10), subject to the incentive compatibility conditions in (8) and (9). To demonstrate that 
b* < b9, we note that b? € argmax, (y ` m,b,) — b,), while: 
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] 
bt € argmax ` m (b) — b, — p: 5 
8 b, Ë ( ) p p y ` m, (bj) 


Since is increasing in b, it follows that b* < 59. 


y: m,(b,) 

To complete the proof, we need to show that (u, v,,,) = 0 cannot be optimal even 
when the agency problem is stationary. Contrary to the claim, suppose the agency problem 
is stationary, i.e., m,C) and eC) are time invariant, and (u, u) = O is part of an optimal 
performance measure. Equation (6) yields: 


BA 


p? 


since B#, = B* for a stationary agency problem. It then follows from the incentive com- 
patibility condition in (9) that the manager will choose b, = b? in each period, contradicting 
that the optimal investment satisfies b* < b?. E 


I, = y = y 


Proof of Corollary to Proposition 1 

As argued in the text, the interim participation constraints require that v,,, = — (1 
+ r). As a consequence, the expression for the aggregate weight on the market signal 
simplifies to y * u, and (13) follows from the agent's incentive compatibility condition in 
(9). | 

To complete the proof, it remains to show that for any choice of (B,,...,.8,) and (u,,...,u;) 
the principal can choose the fixed payments (o,,...,o.5) so as to satisfy the interim partici- 
pation constraints at date t, i.e., CE, = 0. Direct substitution shows that: 


Y A 
Pra = Y` fra T ar + y ° (Br), 
T 


B 
where à, (Bj) is the effort level induced by B;, i.e. B+ = e; (à, (Bj). Therefore: 
E[S]fz.,] = w, + By: (ar + fr- + Urn * P... (fr-)) 


Ar — ar 6 |. 


ll 


_i 
— By 
' For any B, the principal can thus choose a, so that the agent’s participation constraint in 


period T is satisfied with equality. For period T—1, the beginning of the period price is 
given by: 


ap D jar; 


Y , 
Pro = y ° fr-2 — i= Op, + Kp, 
Br 
where K7. , is a constant depending on B,_,, 44.,, a, and By. Thus: 
E[$ ilfz2] = op + Brac E — bya + Ur- tyr mea a) 
1 1 
+ ————— a,_, ~ — Kp_, |. 
| — Br- ME. š ] 
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We conclude that for any B, ,, tr- Bj, and a, the principal can choose œp; to satisfy 
the agent's participation constraint with equality in period 7— 1. Proceeding inductively, it 
follows that the fixed payments a, can be chosen so as to satisfy the participation constraint 
in each period with equality. Nu 


Proof of Proposition 2 

For the agent to be willing to stay with the firm at the beginning of period f+1, his 
performance measure in period t+1 must be independent of the noise terms u, and n, This 
is equivalent to the condition that c,,, + w,,, ` Á, + v,,, * P, be independent of f, and A, 
Since c,, = aG, + &4, + f, — b, it follows that À,* v,,, = —1, or va = —(1 + r). 
Similarly, the requirement that the period z performance measure be constant in A, implies 
that w,,, = 0. As a result, the aggregate weight on the accounting signal, A,, becomes equal 
to the capitalization rate k, while the aggregate weight on the market signal, T, simplifies 
to u, * Y. 

To implement any given a* and b*, the bonus coefficient 8, must be chosen so that 
B, = e;(a*) and the coefficients k, and u, must satisfy the incentive compatibility constraint 
in (18). For any given bš, the principal will choose k, and u, to minimize the total variance: 


K- o2 + P+ (Ë o). ! (32) 


Substituting (18) into the objective function in (32), one obtains the first-order condition 
for the optimal u*: 
uk = o; m,(br) 
' lo, + Gn (b) + os] 


Since: 
ut = 1 -k* | 
y: mi (bi) 
it follows that: 


g? 


* = 
N T SEE Gm(bP o 


To demonstrate that b* < b), we note that b? € argmax, (^y mb) — b,], while 
bř € argmax,, (y ` m,(b,) — b, — p- Br: V(b)), where: 


= 2, 2. 2.42 — eed CNN 
Vb) = (KE)? oF + QI ot = Z CERE 


Since V,(-) is increasing in b, it follows that b* < b9. As in the proof of Corollary to 
Proposition 1, the fixed payments o, can be chosen so as to meet the manager's interim 
participation constraints. m 


Proof of Corollary to Proposition 2 
The incentive compatibility constraint for any investment, b, is u, ` y - m/(b, = (1 — k). 
We can therefore restate the principal's objective as: 
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B(u,k) - p: 2: [up Y + on + kp o2] 
where B(u, k) denotes the present value of cash flows corresponding to the level of b, 
induced by u, and k, Thus, the marginal cost of z, is increasing in o7 and the marginal 
cost of k, is increasing in o7. A revealed preference argument then shows that k*¥ is de- 
creasing in o2, while už is decreasing in oz. a 


Proof of Proposition 3 
We first demonstrate the sufficiency part, i.e., the performance measure, «7, is indeed 
optimal for a memoryless compensation scheme. As argued in the text: 
VA, = G; + &— 0. + ¥°f, + K usss A+ 9) * Kia, 
and: 


RE = a,+ €,—- b, + k¥*+y, e K 


Thus, if k** = k*/(1 — u*), we obtain: 


(1 — u*) - RE + u* - VA, 
ü dE DOE Sy pu erg A 


T 


where A denotes a constant depending on u*, K, and K, ,. Proposition 2 now shows that 
for suitably chosen constants o, and B, {s, o, + B, F)”, is an optimal incentive 
scheme that satisfies the interim participation constraints. 

To demonstrate necessity, we note that any performance measure v, which can be 
written as a linear combination of {c,, P,, A,, d,, C.) for + = t and t = t — 1 can be 
rewritten as: 


qx (a bg ^ D) Pa yd dX eK SY exea aai + £1 — b.) 
+xf ye fe t Zirka’ Ye +...+ x° ° (a, + 8, — b) + xf - y f, 
+ X° K. ° y). 


The above expression reflects that each of the variables c, P,, C,, A, and d, can be expressed 
as linear combinations of the "carrier" variables (a, + €, — bj), f,, and K. y, for 1 = + 
= t, with the coefficients x°, xf and x? representing the aggregate coefficients on these carrier 
variables. 

To satisfy the interim participation constraints with a memoryless compensation 
scheme, all coefficients x°, xf, and x? must be equal to zero for + = t — 1. To induce the 
optimal b* and minimize the manager's risk exposure, an optimal performance measure 
must be equivalent to: 


(a, + € — b) + u * y ° f, + ki y, 


Therefore, xf/x° = už and (x? * k,)/x¢ = k*, proving our claim. E 
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Proof of Proposition 4 


In order to induce až, the bonus parameter has to be chosen such that B# = e/(a*) for 
each t. For a given choice of a£, at, and b*, the principal chooses the coefficients u, and 
k, to minimize the variance: 


bg bu ty e hapa (33) 
subject to the incentive compatibility constraint in (30). We therefore substitute (30) into 
the principal’s objective function in (33). The expression for the optimal &* then follows 
from the principal’s first-order condition, while the expression for the optimal u* follows 
from the incentive compatibility constraint in (30). Like in Proposition 2, the fixed payments 
{a,} can be so chosen as to meet the manager's interim participation constraints, i.e., the 
manager would not want to quit at the beginning of period f+1 provided he has invested 
b*. Furthermore, the fixed payments can be “backloaded”’ so that the manager never would 
have an incentive to underinvest at date z, and subsequently quit his job. a 


Proof of Proposition 4’ 
The principal chooses the optimal effort a, and the optimal investment b, to maximize: 


y:m,(b) — b, + a, — e, (a) — p °: e; (a) 
[o2 + (KP o2 + QD Y hot + (Q — h) oF] 


where u* and k* are as given in Proposition 3. We first provide sufficient conditions to 
ensure that the principal always finds it optimal to induce the maximum effort a, — a and 
the maximum investment b, — b. For notational convenience, let e; = e(a), ej 
= e(a), and m; = m;(b). In order to induce a, = a, the principal will set B# = e; in each 
period. It will be optimal to induce a, = a and b, = b in each period provided m?(-) is 
decreasing, e?(-) is increasing, and the following conditions hold: 


o? -3- (mF o? 

. FILS — ° . , . PUE ODORE. dba C PRESS, * 

uon EE |: c |>. (34) 
l-—e-2-p-e-e- (op + o2 t o2) > 0. (35) 


To see this, we differentiate the principal's objective function above with respect to a,. If 
e/(-) is increasing and condition (35) holds, the above objective function is strictly increasing 
in a,. Similarly it can be verified that the principal's objective function is increasing in b, 
provided that condition (34) holds and m7'(-) = 0. This shows that conditions (34) and (35) 
are sufficient to ensure that the optimal action and investment choices are a, — a and 
b, — b, respectively. 

To induce a, — a, the bonus parameters have to satisfy: 


BY = el. 


The manager will choose b, = b provided that: 
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Lok 
> s 3 
U, ve y : h 7 m; ( 6) 
where: 
Cra 
e; 7 1 — y ° (Í =n s 
€, 
The principal chooses the coefficients u, and k, to minimize: 
ko + hey oz +u (37) 


subject to the incentive compatibility constraints in (36). Note that if u, < 0 satisfies the 
incentive compatibility constraint in (36), then u, = 0 will also satisfy it. Consequently, u, 
< 0 cannot be optimal. Furthermore, (36) will optimally hold as an equality whenever u, 
> 0. As a result: 


u = max fo, Z, ° LE (38) 


Substituting (38) into (37) and optimizing with respect to k* yields: 


2 
c 

k* = max (0, z} ` ——VsU. 
i 10, zi o? + h : (mj) + o? 


Substitution of the above equation into (38) gives: 


m, + o? 


ur — max {0, Z} " y ° [o2 + h " (mO 2 o?] 
i f K 


(39) 


Proof of Corollary to Proposition 4' 
When u* > 0, we differentiate (39) with respect to of and, after simplifying, obtain: 


. jou] č a e* 
selaa - Sene - e] 


This proves part (i). Combining the expressions for kë and u* in the Proof of Proposition 
4' yields: 


NE 
pe = 1 Te, ye 
1 m; " 02 17 

which proves that the ratio k*/u* is independent of o2. E 
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ABSTRACT: This paper examines the usual claim that tighter accounting standards 
reduce earnings management and provide more relevant information to the capital mar- 
ket. We distinguish between accounting and real earnings management and assume 
that a standard setter can only influence accounting earnings management by the 
tightness of standards. In a rational expectations equilibrium model, we find that earn- 
ings quality increases with tighter standards, but we identify several consequences that 
may outweigh this benefit. First, managers increase costly real earnings management 
because the higher earnings quality increases the marginal benefit of real earnings 
management. Second, tighter standards can increase rather than decrease expected 
accounting and total earnings management. Third, the expected total costs of earnings 
management can also increase. We provide conditions for the occurrence of each of 
these effects. 


Keywords: accounting standards; earnings management; earnings quality; standard 
setting. 


I. INTRODUCTION 
ccounting standard setters commonly perceive earnings management as undesirable 
A and attempt to reduce management's discretion for earnings management by tight- 
ening accounting standards. For example, in late 2003 the International Accounting 
Standards Board eliminated accounting options in several standards with what it called an 
"improvements project" (IASB 2003). Other ways to tighten standards are to limit the 
impact of judgment by managers (and auditors), e.g., by requiring measurement with trust- 
worthy, but perhaps less relevant, numbers and by providing more “‘bright-line” rules or 
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detailed guidance. The discussion of principles-based versus rules-based standards is in line 
with this reasoning. 

As noted by several authors, including Schipper (2003), tighter accounting standards 
may lead to a substitution effect in that the reduction of accounting earnings management 
is met with increased real earnings management, thereby counteracting the standard-setter's 
intention. In contrast to accounting earnings management, real earnings management con- 
sumes real resources. However, the sources and consequences of such substitution effects 
are seldom explicated. In this paper, we study the effects of tighter accounting standards 
in a capital market setting and consider the following questions: Do tighter standards im- 
prove earnings quality? Can tighter accounting standards indeed reduce earnings manage- 
ment? How do they affect the cost of earnings management in a capital market equilibrium? 

We distinguish between accounting and real earnings management; accounting earnings 
management includes the way accounting standards are applied to record given transactions 
and events, whereas real earnings management changes the timing or structuring of real 
transactions. Real earnings management implies that the manager deviates from an other- 
wise optimal plan of actions only to affect earnings, thus, imposing a real cost to the firm. 
We argue that an accounting standard setter can tighten standards to restrict the discretion 
for accounting earnings management, but can do little to restrict real earnings management. 

Our results confirm that tighter accounting standards strictly increase earnings quality, 
as measured by the variability of reported earnings and the association between reported 
earnings and the market price reaction (value relevance). We derive insights into the change 
in the level of earnings management if accounting standards are tightened. We establish 
that real earnings management strictly increases because the tighter standards induce a 
greater value relevance, which again increases the marginal benefit of real earnings man- 
agement. Next, we provide conditions for a decrease, but also conditions for an increase 
in expected accounting earnings management and expected total earnings management with 
tighter standards. This latter result obtains if expected accounting earnings management 
was originally small; in that case, the increase in value relevance increases accounting 
earnings management. Thus, we provide an endogenous explanation for a substitution of 
accounting by real earnings management, and we give conditions when it arises and when 
it does not. Finally, we analyze the effect of tightening accounting standards on the costs 
of earnings management in equilibrium, which include the manager's disutility and the 
change in firm value due to earnings management. Tighter standards strictly decrease firm 
value, but the total costs can either decrease or increase, depending on the changes in 
accounting and real earnings management induced by the resulting earnings quality change. 
An increase in expected total costs is more likely the more uncertain is the market about 
the manager's earnings management objective. These results include several consequences 
of tighter standards that run counter to conventional wisdom. Therefore, they are relevant 
for standard setting, which should be aware of these potentially harmful effects in the 
development of standards, and for the design of empirical tests of earnings management 
across accounting regimes. 

Our paper builds on Fischer and Verrecchia (2000), who analyze rational expectations 
equilibria with earnings management. We extend their model by distinguishing between 
accounting and real earnings management and focus on the effects of varying accounting 
standards. Sankar and Subramanyam (2001) study earnings management in a two-period 
capital market setting. They use a utility function similar to ours and show that earnings 
management may allow a manager to communicate value-relevant private information 
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through the earnings report. Thus, earnings management can lead to increased value rele- 
vance and is valuable given appropriate restrictions by accounting principles. However, 
sankar and Subramanyam (2001) do not explicitly study standard-setting issues.! 

Demski (2004) sketches a model with substitution between accounting and real earnings 
management. He assumes that tighter standards reduce accounting earnings management, 
but lower the disutility of engaging in real earnings management. Tightening standards 
directly increases real earnings management and the related social cost. While the idea in 
his paper is related to our paper, we find an endogenous explanation for the occurrence of 
a substitution effect. 

Dye (2002) analyzes earnings management in the form of binary classification manip- 
ulations, which are costly to the manager and inferred by the rational capital market par- 
ticipants in a one-period equilibrium model. He is interested in efficient accounting standard 
setting, taking into account that the equilibrium outcome deviates from the “official” clas- 
sification standard. Dye and Sridhar (2004) study relevance and reliability of accounting 
information and model the accountant as the gatekeeper to trade off these two characteristics 
in a capital market equilibrium. 

Earnings management has also been studied in the context of agency models. These 
models challenge the view that earnings management is undesirable and identify situations 
in which a principal would want to provide reporting discretion to a manager? A paper 
that studies optimal standard setting is by Liang (2004), who finds that some discretion 
for earnings management can improve risk allocation in a two-period agency model. 
Christensen et al. (2004) consider a general renegotiation setting and assume that the man- 
ager can bias reported income at a disutility and that the principal can control the disutility, 
which is similar to our standard-setter's control variable. The findings of these papers are 
similar in spirit to our main result that it can be preferable to loosen accounting standards 
and thereby increase accounting earnings management, although for different reasons. 

The rest of the paper is organized as follows: Section II sets out the model and describes 
the assumptions. Section III derives and characterizes linear reporting equilibria. Section 
IV contains the main results for tightening accounting standards on earnings quality, the 
equilibrium earnings management policies, and the total costs of earnings management. 
Section V discusses some extensions, and Section VI concludes. 


H. THE MODEL 

We consider two strategic players, a risk-neutral manager of a firm and a competitive, 
risk-neutral capital market. A priori, the terminal value of the firm £ is normally distributed 
with mean E[X] > 0 and variance o. In order to focus on earnings management decisions, 
we do not explicitly consider the underlying production decisions by the manager that may 
affect X. In the first period the manager engages in earnings management and reports po- 
tentially biased earnings, and the capital market uses the reported earnings to adjust the 
market price; in the second period the earnings management effect unwinds. The two pe- 
riods are representative of a multiperiod setting in which the earnings management strategy 
is independently selected in each period and reverses in one or more subsequent periods. 


1 Other papers that study earnings management in rational expectations equilibria are Kirschenheiter and Melumad 
(2002), Fischer and Stocken (2004), and Stocken and Verrecchia (2004). They do not consider standard setting. 
? See, e.g., Demski (1998), Dutta and Gigler (2002), and Demski et al. (2004). 
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The Accounting System 


The firm operates an accounting system that records transactions and events according 
to a set of accounting standards in force, and produces the base information for a periodic 
financial report. The base information is summarized by a signal y, in each period. The 
signals provide unbiased information about the (change in) terminal value £, i.e., y, = X 
+ &, where the noise terms ë, are normally distributed with mean 0 and variance o? and 
independent from each other. 

At the end of each period t, the manager privately observes the realized earnings signal 
y, and is obliged by a regulator to issue a public accounting report m, about earnings. The 
report may deviate from the underlying y, because the manager can engage in earnings 
management activities described below. The capital market observes m, and adjusts the 
market price to P,(m,), taking into account the potential bias from y,.° 


Earnings Management 


We distinguish between two generic types of earnings management activities, account- 
ing and real earnings management, where b, (br) denotes the level of accounting (real) 
earnings management. After observing y,, the manager chooses b, and b, to inflate or 
deflate reported earnings m, relative to y, in the following way: 


m, = y, + b, + bx. (1) 


Accounting earnings management includes the interpretation of accounting standards 
and their application to transactions and events that have already occurred. Essentially, the 
manager shifts some amount of accounting earnings from one period to the other. We 
assume that clean surplus holds, so that reported earnings in period two change by —b,. 

In contrast, real earnings management affects the timing or structuring of transactions. 
It occurs if the manager undertakes transactions that are inefficient from the firm's per- 
spective, but generate a desired profit or loss in the current period. Thus, real earnings 
management imposes costs on the firm and changes firm value and second-period earnings 
by an amount over and above b,. We model these costs as a linear function of real earnings 
management, cb,, where c = 0, and assume they are incurred in the second period. The 
choice of the earnings management activities in period one leads to the following reported 
earnings by the manager in period two: 


m, = y, — b, — br = (x + g, — chp) — b, — bp (2) 


Engaging in real earnings management changes the original terminal value £ to X 
— cb,, and since $, is an unbiased signal for the terminal value its value changes similarly. 


Manager's Utility 
In general, the manager's interest in earnings management is driven by numerous fac- 
tors. We capture these factors broadly by assuming a utility function of the manager that 


3 [n computing the market price, we do not explicitly consider the manager's variable compensation assuming it 
is small relative to the market price effects. 

^ In order to be recorded in period 1, the transactions must occur before the end of the period (excluding consid- 
eration of transactions initiated later but antedated). If real earnings management depends on y, (which is not 
the case in equilibrium in this model), one would have to assume that the manager can observe y, or closely 
related information already before the reporting date. 
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depends on accounting earnings and market price? The manager's interest in accounting 
reports may result, for example, from: an explicit accounting-based bonus program, debt 
covenants tied to accounting numbers, the desire to document a positive performance to 
convince the market about the manager's capabilities, or upcoming tenure decisions. The 
interest in the firm's market price may stem from: the manager's intention to sell shares he 
or she owns, an explicit stock-based incentive contract, reducing the threat of a takeover, 
internalizing market returns as a measure of managerial performance, the desire to raise 
new capital, or simply the utility of managing a valuable firm ("empire building"). The 
manager's two-period utility is: 


U = sm, + pP, + m, — v(b,b,), (3) 


where s > 0 denotes the weight attached on the accounting report m, relative to m,; p is 
the weight on the market price P, (or change in the market price); and v is the manager's 
disutility from engaging in earnings management. 

For simplicity, we do not include P, into the manager's utility function. What is key 
for our results is that the manager has some interest in the long-term effects of earnings 
management in £ = 1, which we capture through the accounting report m, in the manager’s 
two-period utility. We discuss potential effects of an inclusion of P, in Section V. 

The market does not exactly know the manager's interest in earnings management, but 
holds beliefs of the factors and their weights in the utility function. We model the market's 
uncertainty following Fischer and Verrecchia (2000) and assume that the weight p on the 
market price is a normally distributed random variable with expected value E[p] = p > 0 
and variance o7; the distribution is independent of that of the terminal value and the signals 
y, Although we assume that p is strictly positive, the realized p can be negative, for ex- 
ample, if the manager plans to repurchase shares, receives stock options, or engages in a 
management buyout. The manager observes p before he or she makes the earnings man- 
agement decision, whereas the capital market only knows the prior distribution of p and 
prices the firm based on its expectation of the manager's incentives to influence the market 
price. This uncertainty prevents the market from perfectly inferring the manager's earnings 
management activities in equilibrium. 

The relative weight s on reported earnings is given and common knowledge, e.g., 
because information about the management compensation package and/or the existing bond 
covenants is publicly available. In principle, there can also be uncertainty with respect to 
s; including such additional uncertainty would only increase the complexity of the analysis 
without yielding additional insights. Time preferences can be easily incorporated by an 
appropriate choice of s, as can a more short-term or long-term orientation. Implicit in the 
assumption of the manager's utility is that the underlying incentive problem does not in- 
teract with the earnings management decisions. 

The disutility v is convex in both accounting and real earnings management: 


rb bi 
vba by) = z + pi (4) 


The parameter r is explained below. The disutility captures, for example, time and effort 
needed to find and execute the appropriate actions as well as to negotiate with the auditor, 


5 Jiambalvo (1996) discusses various incentives for earnings management. 
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psychic costs of biasing accounting earnings, and individual regulatory and litigation risks. 
We assume that the disutility incurred by the manager is additive in the two types of 
earnings management. Therefore, there is no direct interaction between them. The convexity 
captures the fact that it becomes increasingly cumbersome for the manager to find more 
opportunities for either type of earnings management. 


Tightness of Accounting Standards 


The parameter r in Equation (4) reflects the effect of tighter accounting standards in 
our model. We formalize tightening accounting standards by increasing r, where r = 1.’ 
Tighter standards make it more costly for the manager to achieve a desirable level of 
accounting earnings management.’ 

This formalization captures the notion that, from a standard-setting perspective, a key 
difference between accounting and real earnings management lies in the fact that it is 
generally much more difficult to restrict real earnings management than accounting earnings 
management. Real earnings management is often indistinguishable from other economic 
transactions undertaken by the firm; it may even generate cash flows and, then, avoid 
measurement issues completely. For example, the sale of inventory or assets at a bargain 
price is recognized in income, whatever the motivation for this sale has been. It is easier 
for a standard setter to tighten accounting standards that reduce management's discretion 
for accounting earnings management, taking as given the economic transactions and events 
over the reporting period. 

In practice, the distinction between accounting and real earnings management is not 
always clear. Examples are leases, recognition and derecognition of financial instruments, 
and variable interest entities, which involve a great deal of structured transactions with 
economic effects. While we use accounting and real earnings management as a typical 
distinction, our formalization is open to a more general interpretation. It captures a situation 
in which there are two sets of earnings management opportunities, and the standard setter 
considers restricting one set. Our interpretation has the advantage that we can examine the 
role of real costs incurred by one set of earnings management activities. 

Figure 1 summarizes the sequence of events. 


HI. EQUILIBRIUM 
A reporting equilibrium consists of an earnings report and a market price reaction with 
the following properties. The manager selects b, and b, to maximize his or her expected 
utility given the realized weight p of the market price in the utility function, knowledge of 
y, and real cost c, and the conjecture (indicated by a caret) of the market price reaction on 
the reported earnings, P,(m,): 


2 2 
bt, bj € arg max sm, + pP,(m) + Elm] — 74 — 28 (5) 
babe 


In general, the manager’s optimal earnings management activities, b¥(y,, p) and b#(),, 
p), depend on the realized signal y, and weight p, which are private information of the 


$ See Marquardt and Wiedman (2004) for a description of the cost of different instruments of earnings 
management. 

7 There are other instruments that increase r besides the tightening of accounting standards. For example, the 
Sarbanes-Oxley Act of 2002 requires the CEO and CFO to certify the financial statements of the firm, thus, 
increasing their private risk of litigation. 

€ An alternative, but qualitatively similar, formulation of the effect of tighter standards would be that they reduce 
the effect of the bias in reported earnings, m, = y,  b,/r + bp with r = 1. 
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FIGURE 1 
Sequence of Events 


ptt ttt 


Manager Real cost Manager Market price Manager Manager 
observes the cis publicly chooses adjusts to P, | observes reports m, 
weightpon observed earnings accounting 
market price management earnings y, 

and accounting (ba, bg) and 
earnings y, reports m, 


manager. The capital market adjusts the market price of the firm under rational conjectures 
b, and b, regarding the choice functions of the manager. The price P,(m,|b,, br) equals 
the expected terminal value of the firm conditional upon the manager's report and the 
conjectured reporting strategy. In equilibrium, the conjectures must equal the actual func- 
tions, Le, b¥(y,, p) = (Y, p), b#(y,, p) = bka p), and P, = P,. Our first result 
establishes that any equilibrium must involve some form of earnings management. 


Lemma 1: Every equilibrium with a differentiable and nonconstant price function P, 
involves earnings management by the manager (i.e., b¥, bf + 0 with prob- 
ability one). 

All proofs are in the Appendix. 


Lemma 1 rules out equilibria with no earnings management for arbitrary differentiable 
conjectures about the market price, given the accounting report is not simply ignored by 
the capital market participants. Further insights into equilibria are obtained by imposing 
some structure. on the form of the conjectures of earnings management and the price re- 
action. We restrict attention to linear equilibria in which the pricing function P,(m,) is 
linear in m: 


Po bie (6) 


The manager uses the conjectures â and B and maximizes his or her expected utility 
over b, and bp: 


rba _ br 
2 sae 
7) 


where y, already includes the real cost cb, of earnings management. The first-order con- 
ditions with respect to b, and b, yield: 


s(y, + b, + bx) + ELyjlyil — b, — br + p(à + By, + b, + by) — 


aU ^ 

—— om — + — E = 

ab, s— 1+ pB — rb? = 0, 
aU A 

—À = — — s= = = 
ab, s-1l—c+ pp = b# = 0. 


The Accounting Review, October 2005 


1108 Ewert and Wagenhofer 


These two equations do not depend on y, and, hence, the optimal levels of earnings 
management activities, bf and b%, are independent of the accounting earnings y,. Let As 
= s — ] be the difference in the (relative) weights in the two periods and R = (1 + 7)/r. 
The following proposition establishes existence and the characteristics of linear equilibria. 


Proposition 1: 
(i) There exists a linear equilibrium in which the manager chooses the 
accounting and real earnings management policies: 


I 
* € + ° — 
b = (As + pB) : (8) 
bi = As + pB—c 


and the market price of the firm adjusts linearly in m, with strictly 
positive weight B on the earnings report, where B is implicitly de- 
fined by: 


oz — cB Ro; 
B= 373 etree" (9) 
oz + o+í + BR 0, 
(ü) If c?o? = 3(o2 + of), there exist up to two additional equilibria 
with B < 0. 


In equilibrium, the sign of accounting earnings management is determined by the sign 
of (As + pB). As captures the direct compensation effects of shifting reported earnings 
between the two periods. A positive As favors aggressive earnings management because 
the benefit from early reporting of earnings on compensation in period one is greater than 
the corresponding cost in period two. The second term, pp, results from the effect of 
earnings management on the equilibrium market price. 

Real earnings management also depends on (As + pp), but the manager factors in the 
effect of the real cost c in the second period on his or her expected utility. The cost c > 0 
curbs an incentive for aggressive real earnings management. Further, —c is the beneficial 
effect of real decision making per unit of b, and (As + pg) captures the actual real earnings 
management, i.e., the bias due to reporting incentives. To see this, suppose there were no 
earnings management. The (benevolent) manager maximizes the expected terminal value 
net of (the monetary equivalent of) his or her personal disutility: 


2 


E[£] — cb, — = 


by choosing b; = —c. 

The market adjusts the market price with a rate of of the earnings report m,. B is 
based on the revision of the expected terminal value conditional on m,, o2/(o? + o?), if 
there were no earnings management, and additional terms that correct for the expected 
earnings management. The equilibrium B in Equation (9) is lower than the B that would 
emerge without earnings management, as the numerator decreases and the denominator 
increases, ceteris paribus. The more uncertain the market is about the manager's propensity 
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for the market price, measured by an increasing o7, the less is the price reaction on the 
earnings report. The numerator of Equation (9) includes a term that also depends on the 
real cost c, which captures the fact that the capital market infers from the reported earnings 
m, information about p and uses it to update its expectations of the change in firm value 
due to the cost of real earnings management. 

The Proposition states that there always exists an equilibrium with strictly positive B, 
but there may be additional equilibria with strictly negative B if c?o2 = 3(o2 + o1). A 
negative B implies that the market price decreases in the earnings report. This counter- 
intuitive finding is due to the fact that the earnings report not only informs the market 
about the terminal value, but also about the incentive weight p. If the market associates a 
favorable earnings report with large values for p, then it expects large real earnings man- 
agement and, consequently, a great reduction in firm value. The higher the incentive vari- 
ance o7, the more is the earnings report driven by the incentive parameter p, thus making 
it more likely that the condition c?o7 = 3(o2 + 01) is fulfilled. In what follows, we confine 
attention to the equilibrium with a positive B and assume c2o < 3(o2 + o). 


IV. EFFECTS OF TIGHTER ACCOUNTING STANDARDS 

In this section, we examine the effects of tighter standards (1.e., increasing r) on the 
quality of reported earnings, the level of earnings management, and the total cost of earnings 
management. The subsequent results analogously apply for loosening standards. 

Standard setters are interested in the average effects of a policy change. Similarly, the 
empirical literature focuses on average earnings management. Therefore, much of the fol- 
lowing analysis is in terms of expected earnings management, that is, we state the effects 
from an ex ante perspective with respect to the sensitivity p of the manager's utility on 
market price. 


Quality of Reported Earnings 


Earnings quality has generated considerable interest in the empirical literature. For 
example, Francis et al. (2004) discuss seven attributes of (reported) earnings. In this model, 
we examine two earnings quality attributes, value relevance and earnings variability.? Value 
relevance is typically measured by the association between reported earnings and the change 
in market prices, i.e., B in our model. Earnings variability (or efficiency) is often measured 
by the standard deviation or the variance of earnings. Proposition 2 provides the results. 


Proposition 2: Tighter accounting standards imply a higher value relevance B and a 
lower variance var(ñ,) of reported earnings. 


Proposition 2 confirms that tighter standards reduce the noise in reported earnings and 
make them more value-relevant and less variable in equilibrium.'? Assuming the objective 
of a standard setter is to improve the quality of reported earnings, tightening accounting 
standards unambiguously achieves this objective. While Proposition 2 is intuitive, it is not 
straightforward because of the interaction between the changing incentives for earnings 
management and the quality of earnings. The following discussion examines these effects 
in more detail. 


? Fischer and Stocken (2004) use the expected value of the square of the difference between unbiased and managed 
earnings as a measure of earnings quality. 
10 Fischer and Verrecchia (2000) obtain a similar result in their model without real earnings management. 
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Level of Earnings Management 


An increase of r has a direct effect on accounting earnings management; it becomes 
more costly in terms of the disutility for the manager to achieve a certain level of earnings 
management. Tightening standards has no direct effect on real earnings management. How- 
ever, there is another effect on accounting and real earnings management, which stems from 
the change in earnings quality. We consider these effects for a manager, who is expected 
to have an incentive for aggressive earnings management, i.e., As + pB > 0.!! In this case, 
expected accounting earnings management is strictly positive, as is expected real earnings 
management if it is measured against the benchmark of b; = —c. 


Proposition 3: Tighter accounting standards imply: 
(i) Expected real earnings management strictly increases. 
Gi) If As = 0, then expected accounting earnings management and 
expected total earnings management strictly decrease. 
(Hi) For any As < 0 there exist 8,, 8, > 0 such that for 8, < p < 8, 
expected accounting earnings management and expected total earn- 
ings management strictly increase. 


Part (1) establishes that expected real earnings management strictly increases for tighter 
accounting standards. The increase in the value relevance B (Proposition 2) increases the 
marginal benefit of real earnings management and, in turn, the manager engages in more 
real earnings management in equilibrium. 

Part (ii) confirms an intuitive result if As = 0: Tightening standards strictly decreases 
expected accounting earnings management because it increases the manager’s disutility 
from accounting earnings management and lowers his or her incentive to engage in such 
activities. However, the increase in value relevance runs counter to this effect and increases 
the benefit from accounting earnings management. It turns out that, in equilibrium, the 
direct (disutility) effect dominates the effect from the increased value relevance. Parts (i) 
and (ii) together establish that there is an endogenous substitution between accounting and 
real earnings management that arises from the market reaction alone; there are no direct 
interdependencies between the two types of earnings management. Moreover, the increase 
in real earnings management only partially substitutes for the reduction in accounting earn- 
ings management because, in equilibrium, expected total earnings management strictly de- 
creases in r. | 

Part (iii) of the Proposition shows that these intuitive results need not hold any more 
if As < 0, and it records conditions for which expected accounting earnings management 
strictly increases. Since real earnings management always increases, expected total earnings 
management increases, as well, and the substitution effect vanishes. This result obtains if 
the benefit from accounting earnings management due to the increased value relevance 
exceeds the increase in disutility. This is more likely to occur for lower expected accounting 
earnings management, which eventually leads to the necessary condition As < 0. 

The proof is constructive and gives explicit expressions for the lower and upper bounds 
on p such that expected earnings management increases for arbitrarily chosen As < 0. The 
lower bound 8, is determined by the situation in which the manager's expected earnings 
management incentives just cancel, i.e., As + èB) = 0. While the value relevance 


11 A similar analysis can be performed for conservative earnings management. The focus on aggressive earnings 
management is meant to better describe current practice on average and to avoid too many case distinctions in 
the presentation of the results. 
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B > 0 is endogenous (and clearly depends on r), it does not depend on As and p. Fixing 
an arbitrary r = 1 as a starting point for tightening standards, B is fully determined by 
exogenous variables. In this case, expected accounting earnings management is zero, since 
taking expectations in Equation (8) for p = 8, and rearranging yields: 


rE[b*] = As + PBC) = As + 8,B(m. (10) 


The right-hand side of Equation (10) captures the average marginal benefit of increasing 
b, (which equals 0 at p = 8,), and the left-hand side includes the average marginal dis- 
utility.’ At p = 9,, tightening accounting standards has a second-order effect on the man- 
ager’s average marginal disutility but a positive first-order effect on the average marginal 
benefit because of the increase in value relevance. Consequently, the equilibrium with 
tighter standards induces a higher level of expected accounting earnings management. Due 
to continuity, there is a set of values for p with an upper bound 8, for which this result 
still holds while at the same time preserving the (assumed) incentives for aggressive ac- 
counting earnings management on average, i.e., As + pp > 0. 

Although the result is theoretically appealing, its empirical relevance is perhaps less 
significant because it arises only in situations in which earnings management incentives, 
on average, are not pronounced and, consequently, average earnings management is small. 
Empirical studies usually try to single out observations in which strong earnings manage- 
ment incentives are hypothesized. Then tighter standards would appear to result in less 
earnings management. 

Given the possibility of an increase in expected earnings management for tighter stan- 
dards, it is worth revisiting the result in Proposition 2 that the quality of reported earnings 
increases in r for any As, p, and variance levels. The key driver of this result is not the 
level of expected earnings management (which is influenced by As and p) but the decrease 
in the variance of earnings management. Expected total earnings management is: 


E[bt + b#] = E[AsR + PBR — c] 
and the variance is: 
var(b* + be) = p?R^o?, 


which strictly decreases for tighter accounting standards. Thus, earnings quality improves 
due to the reduction of the noise in reported earnings. Given rational expectations of the 
market, a shift in the level of earnings management can eventually be backed out in equi- 
librium by simply adjusting the pricing constant; thus, it has no impact on the sensitivity 
of the price with respect to earnings. 


Costs of Earnings Management 

The next analysis examines the effect of tighter standards on the expected costs of 
earnings management. To motivate the cost analysis, notice that the reporting equilibrium 
leads to a kind of second-best situation compared to a situation without earnings manage- 
ment. Suppose the manager could credibly precommit to avoid earnings management, and 
the capital market would believe that. Without earnings management the quality of the 


12 The same argument holds for the earnings management component of bz. 
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financial report would attain its maximum in this setting, B = o2/(o2 + o?). Moreover, the 
manager would not incur disutility of accounting earnings management. The real activities 
would be chosen to maximize firm value net of the disutility, 1.e., b; = —c, which is 
essentially a first-best adaptation of firm value to the current market conditions, represented 
by c. The net increase in firm value then is: 


P LUN CU c 
2 2 2 

However, the manager is unable to credibly precommit to such a behavior. A standard 
setter cannot substitute for a commitment because tightening accounting standards can only 
reduce accounting earnings management but not real earnings management. This discussion 
suggests the change in the costs of earnings management to the parties in equilibrium as a 
measure of the economic effects of tightening standards. 

We define the expected total costs due to earnings management as the sum of (the 
monetary equivalent of) the expected manager's disutility and the expected real cost of real 
earnings management: 


E[TC] = E[v(bt, b¥)] + E[cb¥] + a (11) 


The first term is the expected disutility, and the second and the third terms capture the 
real cost. The third term, c?/2, corrects the cost for the beneficial effect of the manager's 
adjustment (b; = —c). Since this term is constant, it does not affect the following results. 
Although it is generally difficult to combine different person’s utilities, we add the monetary 
equivalent of the manager’s utility and the change in firm value because, in the end, both 
are costs to the firm (directly or by compensating the manager). 

The next proposition provides conditions under which the expected total costs can either 
decrease or increase. 


Proposition 4: Tighter accounting standards imply: 
(1) If c > 0, then the value of the firm strictly decreases. 

(ii) If either o? or o? is sufficiently large, then the expected total costs 
decrease. 

(iii) If o2 is sufficiently large relative to (o2 + of), then for any p > 
O there exist 8, < 0 and 8, > O such that for ó, = As = ô, the 
expected total costs increase. If As = 0, then a sufficiently large 
o relative to (o2 + of) is also necessary for expected total costs 
to increase. 


The value of the firm directly depends on the level of expected real earnings manage- 
ment because of the cost c associated with it. Since expected real earnings management 
increases for tighter accounting standards (as shown in Proposition 3 (1)), firm value strictly 
decreases. 

Proposition 4 (ii) states sufficient conditions for a strict decrease in the expected total 
costs. They require either a highly uncertain terminal value or a highly noisy accounting 
system. A high variance o? relative to the accounting risk o? implies that the accounting 
report is very informative and leads to a value relevance that approaches B = 1. Then, 
tightening accounting standards does not materially affect the value relevance and, hence, 
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the substitution effect is negligible. As a consequence, tightening standards reduces the 
expected total costs. A similar line of argument applies for high accounting risk o? relative 
to a?: Although a high o? reduces the value relevance, it also reduces the marginal value 
relevance of tighter standards to a value close to zero. Again, the value relevance does not 
change much due to tighter standards and expected total costs decrease. 

Proposition 4 (iii) gives necessary and sufficient conditions for an increase in expected 
total costs even though expected earnings management reduces. The critical parameter here 
is the market's uncertainty o7 about the weight p for the market price effect in the manager's 
utility function. The Proposition states that for sufficiently high o7 there always exists a 
non-empty set of parameters, which leads to an increase in the expected total costs. The 
reason is that the marginal value relevance d /dr is relatively high, which induces a strong 
increase in real earnings management and, therefore, leads to an increase in the expected 
total costs of earnings management.'? 


V. DISCUSSION AND EXTENSIONS 

Our analysis of the effects of tightening accounting standards assumes no exogenous 
interaction between accounting and real earnings management. Our result that real earnings 
management increases with tighter accounting standards is a subtle consequence of higher 
value relevance of reported earnings, which increases the marginal benefit of earnings man- 
agement. À substitution of accounting earnings management by real earnings management 
arises endogenously (or does not arise under certain conditions). It is, of course, possible 
to model a direct interaction between accounting and real earnings management. One as- 
sumption would be that the manager wants to meet or beat a target, such as an earnings 
forecast. For simplicity, assume the manager uses earnings management to achieve a target 
earnings level rà, given some signal y,. Increasing the disutility (decreasing the effective- 
ness) of accounting earnings management by tightening standards changes the optimal mix 
of accounting and real earnings management and leads to a substitution effect. Another 
assumption would be that the manager's marginal disutility of engaging in earnings man- 
agement depends on the level of both earnings management activities. An example is a 
disutility of v(b,, by) = rb? + 2kb,b, + b? with k € (0, 1). k — 0 approaches the disutility 
we use in our model, whereas k — 1 treats accounting and real earnings management 
activities equally (an interpretation could be that the manager incurs disutility from the time 
devoted to the search and implementation of earnings management of either type). 

There is empirical evidence of a substitution effect. For example, Barton (2001) finds 
that financial derivatives are used as a substitute for accounting earnings management. Black 
et al. (1998) compare the use of asset sales in countries that differ with respect to the option 
of revaluing noncurrent assets. While upward asset revaluations are not allowed in the 
United States, they are an available option in the United Kingdom, Australia, and New 
Zealand. They find that the use of asset sales to smooth income is less pronounced in 
countries that allow revaluations. It is not clear from these papers what the source of the 
substitution effect is. 

We show in Proposition 4 (i) that tighter accounting standards strictly reduce firm value 
if c 0. However, we note that our model abstracts from other effects that may affect firm 
value. For example, the decrease in the variability of reported earnings may benefit investors 


13 Fischer and Verrecchia (2000) derive a related result in their model without real earnings management. They 
show that for sufficient uncertainty about the manager's incentives his or her utility can increase if earnings 
management is available: We' consider only costs of earnings management and, therefore, our result is driven 
by the substitution effect. 
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if they use earnings to provide incentives to risk-averse managers. Moreover, the model 
assumes risk-neutral valuation in the capital market and does not include the effects of 
higher value relevance for portfolio decisions of risk-averse investors and risk premiums. 

While the focus of our analysis is on the effects of tighter accounting standards, there 
are other regulatory actions that can be studied in our framework. One aspect is the quality 
of the accounting system, represented by the noise o? it generates. To produce better in- 
formation about a firm's financial position, a standard setter might seek to develop standards 
that reduce such noise. Since B monotonously decreases in c+, the relevance of the ac- 
counting reports indeed increases for lower o2. However, Proposition 1 also reveals that an 
increase in B increases earnings management in equilibrium, so reducing o? leads to in- 
creased expected accounting and real earnings management. Hence, a better accounting 
system imposes a cost in terms of a change in management behavior. In addition, lower 
noise of may affect total expected costs if standards are tightened subsequently, since it 
becomes more probable that the case of Proposition 4 (iii) obtains. 

Another aspect concerns the market’s uncertainty about the manager’s incentive struc- 
ture. Suppose a standard setter increases the disclosure requirements regarding the com- 
ponents of managers’ compensation packages. Ex ante, such information reduces the un- 
certainty over p by lowering of. A lower incentive risk reduces the variability of the 
earnings report, and if the expected value p remains unaffected, it implies higher value 
relevance B and increases earnings quality. However, this comes at a cost because a higher 
D increases expected accounting and real earnings management and induces a reduction in 
firm value. Again, the behavior of total expected costs by subsequently tightened standards 
may change, but now in the opposite direction compared to a reduction of o7. 

We defined the manager's utility function (3) in terms of the accounting reports, m, 
and m., and the price P,, but not P,. Inclusion of P, can have different effects depending 
on the manager's and the capital market's information endowments. For example, if the 
utility function depends on P, but not on m, the results are qualitatively unchanged as m, 
and P, are linearly dependent in the linear equilibrium. An alternative specification may be 
that P is the relative weight of P, and P, (as is s for accounting earnings), so that: 


U = sm, + pP, + m, + P, — w(b,, bp). 


With linear conjectures, P, = & + ĝm, + 5,m,. Then, similar to the situation without 
P,, the uncertainty regarding p affects only the utility and pricing terms in z = 1 and the 
optimal policies for the manager are analogous to, but more cumbersome than, those de- 
scribed in Equation (8), which leaves most of our results qualitatively intact. Alternatively, 
if P also affects the second-period utility: 


U = sm, + pP, + m, + pP, — v(b,, bp), 


then the market learns about p from both periods’ reported earnings, which is anticipated 
by the manager in his or her earnings management decision. Another possible specification 
would be to assume a second-period weight p, on P5, which is known by the manager only 
at the beginning of the second period. Such assumptions would lead to more involved 
solutions than those shown above and make it more difficult to derive the effects of tighter 
standards. 


VI. CONCLUSIONS. 
This paper contributes to understanding the implications of tightening accounting stan- 
dards on the quality of information in the capital market, the level of expected accounting 
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and real earnings management, and the expected cost of earnings management. It provides 
a number of results that challenge conventional wisdom. Tighter accounting standards in- 
crease earnings quality, measured by the variability of reported earnings and by the asso- 
ciation between reported earnings and market price reactions. Because of that, the marginal 
benefit of earnings management increases and managers increase real earnings management, 
which is costly and directly reduces firm value. While tighter standards make accounting 
earnings management less effective, they do not always reduce earnings management in 
equilibrium. Indeed, we state conditions under which expected accounting and total earnings 
management increase for tighter standards. Moreover, the expected total costs of earnings 
management (the real costs and the manager's disutility of engaging in earnings manage- 
ment) can increase even if expected earnings management reduces. Therefore, the inter- 
vention of a standard setter is not unconditionally preferred, even though earnings man- ` 
agement incurs a dead-weight loss. Standard setters should consider these potentially 
unintended consequences in the development of standards and empirical researchers might 
wish to control for the potentially ambiguous relationships. 

While these results suggest a link between accounting and real earnings management 
activities caused by the change in the earnings quality, most empirical studies consider 
either accounting or real earnings management. Ignoring real earnings management may 
have an effect on the estimation of (accounting) earnings management, because most dis- 
cretionary accruals models use variables whose values may be affected by real earnings 
management. Further, studies that ignore real earnings management may overestimate the 
impact of various institutional safeguards to control earnings management. However, cap- 
turing the level of real earnings management empirically is difficult because it is often 
indistinguishable from normal activities. One possibility might be to measure the potential 
for accounting earnings management, e.g., by a proxy for the overstatement of net assets 
in the balance sheet (Barton and Simko 2002), and infer the incentives for real earnings 
management. 

The results of the analysis rely on several assumptions. One assumption is that the 
basic firm value and the manager's objective function are given exogenously. In a more 
comprehensive model, the manager's productive decisions, incentives for effort, and earn- 
ings management activities could be integrated. Such a setting may provide insights into 
interactions of earnings management and the design of managerial compensation. However, 
our analysis is an important first step in such a more general setting: finding an optimal 
contract requires anticipation of the contingent effects contracts have in the second stage. 

Recent research casts doubt on the descriptive validity of the assumption that the in- 
vestors fully understand the reporting situation and are able to infer the equilibrium earnings 
management policies. For example, investors may be inattentive and naively take the re- 
ported earnings at face value (functional fixation).'* Different representations of investor 
behavior may affect the equilibrium strategies and the resulting costs and benefits of earn- 
ings management. Finally, the model structure could be used to address other forms of 
accounting regulation, such as changes in the precision of accounting information (for 
which we present some preliminary analysis) or the inclusion of supplemental disclosures 
if accounting standards are tightened. Our focus on the interaction between accounting and 
real earnings management should be viewed as one element of such analyses. 


14 See, e.g., Hirshleifer et al. (2002) and Kirschenheiter and Melumad (2002). 
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APPENDIX 
Proof of Lemma 1 
Assume an arbitrary differentiable pricing function, P,(m,). The manager maximizes 
I r b? 
bk, be € arg "da S(y, + b, bg) + pP,(m,) + Ely]yi] — b, — ba — E = PE 
A: QR 
The necessary first-order conditions for a maximum are: 


aU dP am, 

= 5 — | + p~. — — yb* = 
ae Ob S 
aU — dP am, ú 
= a 1 CEP pa, ab, bx = 0 


ð quu s ; 
where aye = ] for i = A, R. An equilibrium with bf = 0 and bz = 0 requires: 


This condition can only hold for c = 0. If s # 1, the value of the derivative is completely 
determined by the random variable p, so the equation can hold only by coincidence. Al- 
ternatively, assume c = 0 and s = 1, then dP/dm, = 0 and the price function must be 
constant in m,, which contradicts the assumption of the Lemma. | 


Proof of Proposition 1 
Part (i): The optimal earnings management policies in (8) are linear in p: 


n A 
bg = a + ap [s = Ea = Ë) 


b = òr + $p (By = As — c; $ = B. 
Then, for any y, the earnings report m, is also linear in p: 
m, = y, + bt + b# = y, + à, +85, + (À + O)p. 


Investors revise the market price P, using the conjectures of the earnings management 
activities É, = Š, + Ap and b, = Š, + $p. The market price P (m,) is the expected gross 
terminal value less the expected fal cost of earnings management, i.e.: 


P,(m,) = E[£|m,] — Efcb,|m,], 


where: 
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" — . COV(Z, Hi.) "E A E 
E|Xim,] = x + var(i, rr ia (m,—-x—9,—05, —p:(A+ 6) 
‘ots 9; ET ^ ^ PORE ^ ^ 
aul nz 2 (m, — X — Š, — 83 - p ` (À + 6) 


o? + c+ + (X + óy-o 
and: 
E{cb,|m,] = c - (Š, + $ E{plm,)). 


The revised expectation of P is: 


(A + 4): 0? "PR" 
= VEESNEET. SU — — X — Š, —8, — p ° (N + : 
o? + o2 + (Á + 6)? + o? (m, — x A ap’. $)) 


Combining these equations shows that P,(m,) is indeed linear in m,, i.e., P(n) = a 
+ Bm,, with: 


5 = o2 — ch(i + $)o2 (Al) 
o? + o? + (A + óy c? 


a = x — c($, + dp) — BG + Š, + 8, + (A + hyp). (A2) 


In equilibrium, the conjectures of the market and of the manager must be met, i.e.: 


= à, B = f. 


The terms in (A1) and (A2) solely depend on parameters that are common knowledge. 
What remains to be shown is the existence of values that satisfy these equations. 

First, the manager's policy must maximize his or her expected utility. The first-order 
conditions are derived in the text. The second-order conditions are: 





U a 

+ — rb*) = -r< 
TUNE (As + pB — rb) = —r <0 
U 
— 2 s cd — b#) = —1 < 
ab? ab, (As — c + pB — bi) 0 
SUXU ( UY... 
ab? obl ab, b, 


The Accounting Review, October 2005 


1118 Ewert and Wagenhofer 


8U 
ðb,ðbpr 
constitute a maximum (since r = 1) and they are unique for a given f. 





because the cross-derivative is = (). Therefore, the earnings management activities 


Second, p as defined (A1) in must be a solution. Substituting AmA- 3 Ó = j = B 


and R = (1 + r)/r, B is implicitly defined by: 
Z(B) = B°R2o2 + B2cRo2 + B(o? + o?) — o2 = 0. 


A third-degree polynomial has up to three real roots. Since c = 0, Descartes” rule of 
signs implies that Z(B) = O has exactly one positive real solution. This B lies between 0 
and o2/(o2 + o?) < 1 because Z = —o2 < 0 for B = 0; Z > 0 for B = o2/(o? + a?) 
< 1; moreover, Z(B) strictly increases for B > 0. 

Part (ii): The other two solutions to Z(B) = 0— should they exist in real numbers—are 
necessarily negative. Since Z(0) = —o? < 0, such roots do not exist if Z(B) increases 
monotonically in B for the entire real line. Since Z(B) — —~ if B — —œ, a necessary and 
sufficient condition for the existence of negative real roots of Z(g) = 0 is that Z(B) attains 
a maximum for some B,, < 0 such that Z(B,) = 0. A necessary condition for a maximum 
is given by the first-order condition: 


dZ(B,,) 1 + r° l +r 
w = se (E^) oF + d E T (a? E o?) = Q. 





This quadratic equation has two real roots if the following condition holds: 


1 + r° l] + r° 
e(t) (02) ud (=) o Xo + o?) = 0 


which is equivalent to: 


If this inequality holds, Z(B) = 0 has two local extremes, Bm2 < B,, < 0, where B,, 
is a local minimum and f, constitutes a local maximum. If Z(B,;) = 0 then B, is the 
only negative real root for Z(B) = 0. If Z(B,,.) > 0, then there exist two negative real roots 
for Z(B) = 0. B 


Proof of Proposition 2 
| is implicitly defined in B?R?o? + B*cRo? + B(o2 + of) — o? = 0. The total derivative 
is: 


ap _ 2p^Ro? + fco? zn 
dr | r'(3B?R?o? + 28cRo? + of + of) 

A dR 1] 
for B > 0 and using the fact that come « 0. 
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The variance of the earnings report m, is var(ñ,) = o2 + of + B^R^o?. Assume to the 
contrary that the variance does not decrease for greater r. Fix two values with r, > r} 
Then, B, > B, and R, < R,. A non-decreasing variance implies: 


(BR) = (BRY = BR, = BR 
Since B, > B, it follows that B3R, > BZR. But then: 


2 2 xu 2 
ci n cBzR,o; ES B < Ox cBiR,o; ER B 
o2 + o7 + BjRjo2 ^C? olta + BRR? `? 


which is a contradiction. Hence, var(/i,) = o2 + o1 + B*R’o% decreases in r. E 


Proof of Proposition 3 


Part (i): Expected real earnings management is E[b¥] = As — c + pf. The total 
derivative is: 


dEIbi] _ _ dg 
T EG e a 


Part (ii): Expected total earnings management is E[b*] = —c + (As + pg) + R. The 
total derivative 1s: 





dE|b*] ~ dp 
+ — = + — 
— ^ pp) - Š PR: 
dR = 2B°R’0* + B*cRo? 
odr dte p 3g?R"c 2+ 28cRoÀ + o2 + 07 
dR E 2p?R?o? + BcRo? 
05. ¿aa n E cue 
dr É TR ( 3B Ro?  2BcRo? + o; + oi : 
b dE(b* 
for As = O and B > 0. Finally, E[b*] = EFE[b*] + Elbž], T EM > 0, and Ml « 0 
establish mal « 0 
dr 
Part (iii): Expected accounting earnings management is: 
uc 
Elba] = (As + pB) 7 
and the total derivative with respect to r is: 
dE[b3| 1 As + pB — dB 
dr r| r "Pp dr | 
eae (A3) 


>0 
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Note that for any r = 1, the values for B and dB/dr are completely determined by 
exogenous variables and are independent of p and of As. Further, p and As are independent 
of each other. Let As < 0, fix an r = 1 and choose p equal to: 


ò = —— > 0. 


Inserting 9, gives: 


dE[b#p = 5] 1 [ (As + 8,8) al] 1, dp 

—— L —— | ~ +ë  ] =: 5: 
dr r r dr r 

and, because of continuity, the derivative remains positive for an interval around 9,. In 

particular, for any r = 1 and As < 0 there are values for p such that As + pB > 0 is 

“smali” and the derivative is still strictly positive until p approaches an upper bound of: 


P 2 B "-— dp. 
dr 
9, > 8, follows from: 
us dB _ 2B^Ro? + B*co? 
dr r2(3B2R262 + 2gcRo? + o? + o?) 
-=g 29^Ro? + Bco? <B 


TOBRO? + 2BcRo2 + o? + o1) 


for all r = 1 and, hence, R > 1. 

As shown in Part (i), expected real earnings management always increases in r. There- 
fore, if expected accounting earnings management increases in r, so does expected total 
earnings management. NH 


Proof of Proposition 4 
Part (1): The expected terminal value is: 


E[£] — cE[b&] = EĻ] — c+ (As + pB — c) = EĻ] + c? — c : (As + pp), 


which is strictly decreasing in r because B strictly increases in r (Proposition 2). 
Part (ii): Expected total costs of earnings management as defined in (11) are: 


2 
E[TC] = E[o(b*, bi) + cb] + 7 


_ EIOH , EIOP 
2 2 


c? 


+ cE[b#] + 5 


where: 
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E((bty As + ppBY + g?o? 
PA = ANA 2.9 
HOO E : (EIb3T. + var(b2)) = (As + pB x + gc? 


cE[bi] = c(As + pp — c). 


Collecting terms and simplifying, the expected total costs are: 
== R HRY 2-2 
E[TC] = 3' ((As + pB)* + B°o >. 


Differentiating totally with respect to r results in: 


dE[TC] d — 1 dR - 
UI È. R. [As + BBY + Boz +3 Go As + PB + Roz (A4 


Inserting dR/dr = —1/r? into (A4) and rearranging gives: 


dETC] 1. =, l+. dB ol 
dr = > (as + pp) k (2r dr s) as| 
2. dp 
* Bo? (2 7 3)! (A5) 


To prove the sufficient conditions for decreasing expected total costs assume o? — oo, 
then B — 1 and dg/dr — 0. (A5) yields: 


dETC] 1. _ 3. 13 
LoT NES (—(As + p) o) < 0. 


If of — œ, then B — 0 and dB/dr — 0, implying: 


e dEUTC] _ 





(As)? < 0. 


Part Gü): Inspection of (A5) reveals that if: 


2Rr? « £ -g»0 (A6) 


holds at a given r = 1, then for each p > 0 it is always possible to find appropriate values 
As = 0 such that (A5) is still positive (recall that B does not depend on As, hence, the 
choice of As has no impact on the left-hand side of (A6)). If As < 0 and (A6) holds, then 
(A5) is certainly positive as long as As + pR = 0, implying As = —pp = ô. From 
Proposition 2: 
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dB _ 2p?Ro? + B?co? 
dr r2(3B2R2o2 + 2BcRo2 + o? o2) 


Therefore, (A6) becomes: 


rr Bp ap. (c s 

dr 3g^?R"c? + 2BcRo? + o? + o? 

Ed. — + 2BcRo; — QGB/R"o2 + 28cRo? + o2 + 2) 
3B Ro? + 2BcRo? + o2 + of 

_ Rg'o? — (02 + o) 


Since B > 0, this expression is positive if and only if R?go7 > o2 + of. Next we 
show that B^o7 increases in o7; therefore, there exist a2 above some lower bound that 
satisfy this condition. The derivative is: 


2 2 
AO ego 2 +B), 


2 2 
do : do 5 


dg (^R? + g?cR 
Since do; 38?R^07 + 2BcRo? t o? + o? 0 we have 





2p2 
22. È = -g. OUR - > —B. 
i 3g? T 2BcR + —— MÀ 
Op 
d(B^o 7) , — a 
Therefore, do > 0. Hence, given r = 1 for any o? and c1 the inequality: 
P 


R2B2o2 > o2 + o? 
can be satisfied by sufficiently large oz, implying that: 


dg 
2:35:29: 
aR 


— — B > 
po RCM 


is also satisfied. Since p > 0, there exist As = 0 that satisfy: 
EN dB 
= = [1 ? è . 2 i : 
As = à, = p [ R:r dr s) 


All values of As with 8, = As = 8, imply a positive derivative of the expected total 
costs (A5). This proves the sufficiency part of Proposition 4 (iii). If (A6) is nonpositive 
and As = 0, inspection of (A5) reveals that expected total costs cannot increase with tighter 
standards. This proves the necessity of sufficiently large o7 for As = 0. 
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Finally, because we restrict our analysis to equilibria with positive B, we show existence 
of appropriate values for o2 such that the condition c^o7 = 3(o% + o? in Proposition 1 
(it) for the existence of additional equilibria with B < O is not fulfilled. This requirement 
gives an upper bound for o7: 


3(c? + o?) 
2 x 1 
Tp S s c? 


3R'(c? + o?) 
2 


or, equivalently, R^B^o? < p^ - . An appropriate choice of o7 must satisfy: 


3R2(o2 + o2) c? 


o? + o? < R?g?o? < B?- ^2 => ag 


< B2. 


For r — +e, we have R — 1, hence, the left-hand side converges to a maximum of 
c?/3. Since B? > 0 in any equilibrium, there always exist values c = 0 such that this 
condition holds for any r > 1. E 
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ABSTRACT: Prior research predicts that firms reliant on external financing are more 
likely to undertake a higher level of disclosure, and a higher disclosure level should, in 
turn, lead to a lower cost of external financing. This paper tests these predictions 
outside the United States where alternative legal and financial systems could mitigate 
the effectiveness of such disclosures and, comprehensively, examines both disclosure 
incentives and disclosure consequences on cost of capital for a common set of firms. 
Using a sample from 34 countries, we find that firms in industries with greater external 
financing needs have higher voluntary disclosure levels, and that an expanded disclo- 
sure policy for these firms leads to a lower cost of both debt and equity capital. Cross- 
country differences in legal and financial systems affect observed disclosure levels in 
predicted ways. However, a surprising result in the study is that voluntary disclosure 
incentives appear to operate independently of country-level factors, which suggests 
the effectiveness of voluntary disclosure in gaining access to lower cost external fi- 
nancing around the world. 


Keywords: voluntary disclosure; cost of capital; external financing. 
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I. INTRODUCTION 
his study examines if firm-level incentives for voluntary disclosures are a mechanism 
T° lower the firm's cost of capital in countries outside the United States where 
institutional differences in legal and financial systems could limit the effectiveness 
of such disclosures. Extant theory posits that adverse selection costs due to information 
asymmetry create a divergence between the costs of external and internal funds, thereby 
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constraining firms in their ability to fund investment projects (Hubbard 1998; Stein 2001). 
However, a related and important line of inquiry in accounting argues that an expanded 
disclosure policy mitigates adverse selection costs by reducing information asymmetry be- 
tween inside managers and outside investors (Healy and Palepu 2001; Verrecchia 2001). 
Two empirical implications flow from this view. First, theory predicts a positive relation 
between a firm's dependence on external financing and its disclosure Ievel because the cost 
of external financing is of greater consequence for firms with limited internal resources 
relative to their investment opportunities. Second, an expanded disclosure policy has been 
posited to lead to a lower cost of external financing if disclosure mitigates information 
asymmetry (Amihud and Mendelson 1986; Verrecchia 1983). 

Prior empirical research linking voluntary disclosure with financing incentives and cost 
of capital effects has mainly been undertaken in the context of the United States (e.g., 
Frankel et al. 1995; Lang and Lundholm 1993, 2000; Botosan 1997; Sengupta 1998). The 
United States has well-developed financial markets with strong investor protection (La Porta 
et al. 1998), and is generally viewed as having a frictionless financial market with relatively 
easy access to external financing. Therefore, it is unclear if findings based on U.S. markets 
necessarily generalize to countries with different legal or financial systems. There are two 
specific reasons why voluntary disclosure and the associated benefits of voluntary disclosure 
are not likely to occur in countries outside the U.S.: first, disclosures may not be viewed 
as credible if a country's legal system provides weak protection for investors; and second, 
there is less need for voluntary "public" disclosure if firms operate in countries with pre- 
dominantly bank-centered financial systems.! 

In this study, we investigate if disclosure policy is an instrument for mitigating infor- 
mation asymmetry in settings where the underlying institutions differ considerably from 
the U.S. in terms of investor protection and the development of financial markets. Using a 
sample of 672 observations from 34 countries with a broad range of legal and financial 
systems, we first examine if voluntary disclosure incentives exist as a function of a firm's 
external financing needs, and second, we determine if a firm's disclosure policy is associated 
with a lower cost of external financing. This is the first study that comprehensively examines 
both disclosure incentives and disclosure consequences on cost of capital for a common set 
of firms. 

We find individual firms across all countries have higher voluntary disclosure levels if 
they are in industries with a greater need for external financing, and they benefit from 
expanded disclosure by having a lower cost of both debt and equity capital. Importantly, 
these results hold after controlling for cross-country institutional differences in legal and 
financial systems. These findings support the theoretical predictions on voluntary disclosure 
in international settings, despite cross-country variations in legal and financial systems that 
might limit disclosure incentives and benefits, and underscore the global viability of vol- 
untary disclosures in gaining access to lower cost external financing. 

Our study adds to the growing literature on cross-country differences in disclosures and 
their determinants. Studies by Bushman et al. (2004) and La Porta et al. (1998) examine 
cross-country variation in corporate disclosures aggregated at the country level. More re- 
cently, Jaggi and Low (2000) and Hope (2003) examine the impact of country character- 
istics and firm-level incentives on disclosure policy. However, none of these studies ex- 
amines the role of voluntary disclosure as a function of a firm's external financing needs 


1 These two points are inter-related. Countries with weaker investor protection also tend to have financial systems 
that are relatively more bank-based precisely because broad-based equity markets are relatively unattractive due 
to the weak investor protection environment (Ali and Hwang 2000). 
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in a cross-country setting. Moreover, these studies do not examine the impact of voluntary 
disclosure on the cost of external financing. 

Our study also complements recent work by Bhattacharya et al. (2003), who examine 
the association between earnings opacity and cost of equity capital at the country-level, 
and by Hail and Leuz (2003), who explore the link between securities regulation and the 
cost of equity capital at the country-level. However, our study differs in the following ways: 
we conduct our analysis at the firm-level rather than the country-level of analysis; we focus 
specifically on voluntary disclosures; and we examine the firm-level cost of both debt and 
equity capital. Importantly, we demonstrate that the level of voluntary disclosure is an 
additional factor influencing a firm's cost of capital. 

The remainder of the paper is organized as follows. Section II develops the study's 
hypotheses, and Section III describes the data and the sample. Section IV reports the dis- 
closure incentive tests based on external financing dependence, and Section V presents the 
analysis of disclosure consequences on the cost of debt and cost of equity capital. Section 
VI summarizes and concludes the study. 


II. HYPOTHESIS DEVELOPMENT 

Market imperfections in the form of information asymmetry create a wedge between a 
firm's internal and external cost of funds. As a result, firms unable to gain access to lower 
cost of external financing could be forced to forgo potentially profitable projects. Within 
this context, disclosure policy emerges as a mechanism that can mitigate information asym- 
metry and lower firms’ cost of external financing (e.g., Choi 1973; Verrecchia 1983). As a 
consequence, disclosure improves the firms' ability to fund profitable projects (Bushman 
and Smith 2001; Stein 2001). 

Despite the benefits of voluntary disclosure, extant theory points to the existence of an 
interior optimal level of disclosure (Verrecchia 1983). This result is obtained because an 
optimal level of voluntary disclosure involves a trade-off between the benefit of a lower 
cost of external financing and the cost of revealing proprietary information (e.g., Hayes 
and Lundholm 1996). The cost of external financing is particularly important for firms with 
limited internal cash flows relative to their investment opportunities. For these firms, an 
inability to access lower cost external financing can force them to forgo potentially prof- 
itable projects. Therefore, extant theory predicts that firms more dependent on external 
financing, either debt or equity, are more likely to undertake a higher level of voluntary 
disclosure.” 

U.S. empirical evidence is consistent with the view that voluntary public disclosure 
reduces information asymmetry and facilitates a firm’s access to lower cost external fi- 
nancing. Other studies link voluntary disclosures with factors that contribute to a lower 
cost of capital. For example, Frankel et al. (1995) find that firms that access external 
financing markets are more likely to issue management earnings forecast. Similarly, Healy 
et al. (1999) find that firms expand their disclosure policy prior to raising funds in public 


? Prior research also indicates that disclosure can reduce the estimation risk of payoff distribution and that the 
market prices the reduction of estimation risk (e.g., Barry and Brown 1985; Coles et al. 1995; Handa and Linn 
1993). To the extent that disclosure lowers the perceived estimation risk as well as the information asymmetry 
between the firm and its current and potential stockholders, firms that disclose more are expected to benefit in 
the form of a lower cost of capital. 

For example, Welker (1995) finds that voluntary disclosure lowers a firm's bid-ask spread. Healy et al. (1999) 
find improved analysts’ coverage and stock liquidity after firms implemented an expanded voluntary disclosure 
policy. 


w 


The Accounting Review, October 2005 


1128 Francis, Khurana, and Pereira 


as opposed to private capital markets. Prior studies also document a negative relation be- 
tween a firm's level of voluntary disclosure and its cost of both debt capital (Sengupta 
1998) and equity capital (Botosan 1997; Botosan and Plumlee 2002). 

Despite this body of evidence, we might not observe the disclosure-external financing 
linkage and the disclosure-cost of capital relation outside the United States because of 
differences in (1) legal environments with respect to investor protection, and (2) country 
financial structures (i.e., the degree to which it is bank-based or market-oriented). If dis- 
closures are not viewed as credible in countries with weak investor protection, then there 
would be no benefit from voluntary disclosures and therefore no incentive to disclose. There 
is evidence that countries with weak investor protection environments have lower quality 
accounting standards and lower quality auditing, which means that accounting is less cred- 
ible in these countries (La Porta et al. 1998; Hung 2000; Francis et al. 2003). 

Country financial structures vary in terms of the degree to which they are bank-based 
or market-oriented. A market-oriented financial system relies on public equity markets to 
supply capital financing (rather than private banks), and a strong equity market with a 
diverse group of shareholders is conducive to the production of extensive information 
(Doupnik and Salter 1995). Verrecchia (1983, 1990) demonstrates that even if disclosure 
is costly because of product market consequences, managers trade-off these costs against 
the benefit of expanded disclosure in mitigating information asymmetry. Healy and Palepu 
(2001) note that expanded disclosure can improve intermediation for a firm's stock in the 
capital market. In addition, when financial claims are widely held, public disclosure also 
serves as an effective mechanism for relaying credible information to attenuate the higher 
cost of capital due to information asymmetry (Ball et al. 2000). Therefore, a higher level 
of disclosure is expected in countries having more market-oriented financial systems.^ In 
contrast, bank-based financing arrangements facilitate a credible exchange of private infor- 
mation that reduces managers' incentives to disclose information publicly (e.g., Healy and 
Palepu 1993; Baiman and Verrecchia 1996; Ali and Hwang 2000). However, note that there 
are equity markets in countries with more bank-oriented systems, and therefore voluntary 
public disclosure could still be important as a means of accessing equity financing as well 
as creating greater transparency for private debt financing. 

Based on the arguments offered in the literature, it remains an empirical question 
whether the predictions derived from extant theory hold for a cross-country sample outside 
the U.S. The research discussed above leads to the following two hypotheses (stated in 
alternate form): 


HI: There is a positive association between the firm's need for external financing and 
the level of voluntary disclosure. 


H2: There is a negative association between cost of capital and the firm's voluntary 
disclosure level. 


HI. DATA SOURCES AND SAMPLE 
This section describes the data sources and the sample. The sample firms and disclosure 
data come from the Center for International Financial Analysis and Research data base 


* Some prior cross-country accounting studies have related the information content, timeliness, and value-relevance 
of accounting earnings to a country’s capital market characteristics (Jacobson and Aaker 1993; Harris et al. 
1994; Ali and Hwang 2000). These studies view the financial structure of a country as an important criterion 
for distinguishing financial reporting requirements as well as properties of accounting numbers. 
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(CIFAR 1993, 1995). The benchmark variable for industry financing dependence is based 
on data reported in Rajan and Zingales (1998). Rajan and Zingales (1998) measure an 
industry's dependence on external financing for 35 manufacturing industries in the United 
States, and they use the data to benchmark an industry's inherent need for external financing 
in 41 different countries around the world.? Data for firm-specific control variables are from 
Global Vantage, I/B/E/S, and Moody's International manuals. All the firm-specific control 
variables employed in this study are calculated using financial statement data for the fiscal 
year on which the CIFAR disclosure scores are based. The control variable for legal system 
comes from La Porta et al. (1998) and the control variable for a country's financial structure 
uses data developed by Beck and Levine (2000), i.e., the degree to which a country has a 
market-oriented versus bank-based financial system. Control variables for a country's 
macro-economic conditions come from the International Monetary Fund (IMF 2003). 

Our initial sample consists of firms with disclosure scores for either the fiscal year 
1991 or 1993 as reported in the CIFAR (1993, 1995) data base covering 42 countries. This 
initial sample is then restricted to the set of firms from all countries (except the U.S.) in 
the CIFAR data base that are also in the corresponding set of manufacturing industries in 
Rajan and Zingales (1998) for which they develop benchmark measures of industry fi- 
nancing dependence.’ Consistent with Rajan and Zingales (1998) we confine our analysis 
to manufacturing industries in order to reduce the effect of country-specific factors like 
natural resources that are typically more important in developing economies than in devel- 
oped economies. In addition, the manufacturing sector is less likely to have mandatory or 
specialized accounting standards and disclosures that might affect firm-level CIFAR disclo- 
sure scores. Industries are classified by Rajan and Zingales (1998) using the International 
Standard Classification Code (ISIC). This screening process, together with the constraint 
that necessary data be available for the explanatory variables used in the regression model, 
results in 672 firm-year observations (484 unique firms) covering 19 of the 35 manufac- 
turing industries in Rajan and Zingales (1998), and 34 of the 42 countries in CIFAR. For 
the cost of capital tests, there are fewer observations due to additional data limitations. 


IV. TESTS OF DISCLOSURE INCENTIVES 
Empirical Model 


The impact of external financing dependence on the level of voluntary disclosure, as 
predicted by H1, is examined using the following regression model in Equation (1): 


5 Rajan and Zingales (1998) examine if differences in countries’ financial systems affect economic growth in those 
industry sectors that are more dependent on external financing. They conjecture that countries with more de- 
veloped financial systems can provide a lower cost of external financing, and that this is the channel through 
which financial development drives a country’s growth. Consistent with this conjecture they find that the level 
of a country’s financial development is positively associated with the economic growth of industry sectors most 
dependent on external finance. Beck and Levine (2002) further examine the data in Rajan and Zingales (1998) 
and reaffirm that the overall level of a country’s financial development drives industry growth, and that it does 
not matter whether a country has a market-oriented or bank-based financial system. They also find that a country’s 
level of overall financial development is fostered by a legal system that provides strong investor protection (La 
Porta et al. 1998). 

Hope (2003) reports that CIFAR (1993, 1995) covered 986 and 1,006 firms in 1993 and 1995 editions, respec- 
tively, out of which 558 firms were included in both years. CIFAR selects companies based on sales and assets 
within the country and countrywide proportions were based on quantitative factors such as market capitalization 
and GNP and on factors such as relative position of a country in the global economy. CIFAR (1995) notes that 
their evaluations cover most of the leading industrial companies from each country. 

Firms from the U.S. are excluded from our sample because the U.S. is used to benchmark an industry’s external 
financing dependence. 


e 
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DISC, = f(EXTDEP,, YR, LASSET, LEV, CROSS_LIST,, ANTIDIR, STRUCTURE) (1) 


The variables in Equation (1) are defined below and an expanded discussion of the variables 
follows: 


DISC — a metric that captures the total disclosure score over and above the 
country-level minimum score for a firm i in industry j in country k; 
EXTDEP, = the measure of dependence on external financing for industry j as mea- 
sured for a sample of U.S. companies over the period 1980—89; 
YR = an indicator variable coded 1 if disclosure scores are from 1993, and O 
if from 1991; 
LASSET, = natural log of total assets (measured in millions of U.S. dollars) of a firm 
l; 
LEV, = the ratio of short- and long-term debt to total assets of firm i; 
CROSS LIST, — an indicator variable that takes the value of 1 for a firm i cross-listed in 
a foreign stock exchange, and 0 otherwise; 
ANTIDIR, — a measure of the legal environment with respect to investor protection in 
country k; and 


STRUCTURE, = a measure of financial structure over the period 1980—89 for country k. 


! 


The test variable in the regression model is EXTDEP, which represents an industry- 
based measure of a firm's external financing dependence. The model in Equation (1) tests 
the association of EXTDEP with firm-level disclosures as a separate and independent ef- 
fect, over and above the disclosure effects of the country-level variables ANTIDIR and 
STRUCTURE. However, it is possible that EXTDEP is significantly associated with higher 
disclosure only in countries similar to the United States with stronger investor protection 
and more developed equity markets where disclosure incentives might be more salient. It 
turns out that this is not the case, and we report tests at the end of Section IV, which 
examine the interaction of EXTDEP with ANTIDIR and STRUCTURE. 


Dependent Variable—Accounting Disclosure 


The level of accounting disclosure for our sample firms is obtained for the 1991 and 
1993 fiscal years from CIFAR (1993, 1995). In the early 1990s, CIFAR created disclosure 
scores by rating the annual reports of at least three firms in every country for inclusion or 
omission of 90 specific items. The last edition in this series is CIFAR (1995), which reported 
data for the year 1993. The 90 items in the index are based on the presence of specific 
disclosures in the following seven categories: general information (8 items), income state- 
ment (11 items), balance sheet (14 items), funds flow statement (5 items), accounting policy 
disclosure (20 items), shareholders' information (20 items), and other supplementary infor- 
mation (12 items). The disclosure scores are quantitative (presence/absence) in nature rather 
than qualitative or evaluative. Each firm within a country obtains a score out of 90, with a 
higher number indicating a greater level of total public disclosure.’ 


š These disclosure scores have been used as a measure of public disclosure in a number of studies, including 
Bushman et al. (2004), Khanna et al. (2000), and Hope (2003). Furthermore, while Khanna et al. (2000) find a 
significantly positive relation between analyst forecast accuracy and these disclosure scores aggregated at the 
country level, Hope (2003) shows that these disclosure scores at the firm level are positively associated with 
analyst forecast accuracy, suggesting that the scores represent disclosure activity that conveys useful information. 
Hope (2003) also shows that these disclosure scores are significantly correlated with independently constructed 
rankings of annual report disclosures. 
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It is important to note that the CIFAR disclosure scores represent elements of both 
mandated disclosures and voluntary disclosures. The mandated disclosures are expected to 
be systematically associated with a country's legal system and financial structure, and we 
control for these country-level effects (as discussed below). However, to potentially better 
isolate a measure of voluntary disclosure, we derive two disclosure metrics to remove 
‘country-level mandated disclosure. The first disclosure metric ts DISC .RAW and is com- 
puted as the CIFAR disclosure score over and above the minimum CIFAR disclosure score 
(based on the full CIFAR sample) for the country in which the firm is incorporated. As 
such, DISC. RAW reflects an absolute increase in disclosure. The second metric, DISC... 
SCALED, is the increase in firm's disclosure score over the country-minimum score (based 
on the full CIFAR sample), scaled by the country-minimum score, and represents a relative 
percentage increase in disclosure over the country-minimum.? 

In our context, an empirical issue is whether an absolute or a relative increase in 
disclosure is the appropriate metric for the level of voluntary disclosure. For example, 
consider a country with a minimum score of 10 versus another with a country-level mini- 
mum score of 50. It is possible that large external financing needs could lead to either an 
absolute increase (say 5 disclosure points) or a percentage increase. A 20 percent increase 
on a country-level minimum score of 10 is 2 points, while a 20 percent increase on a 
country-level minimum score of 50 is 10 points. In the absence of a theory to guide whether 
we expect an absolute or relative percentage increase in disclosure to be related to external 
financing needs, we report results using both metrics. Importantly, both metrics attempt to 
remove the effect of mandated country-specific disclosures.!? 

Table 1 summarizes the distribution of the sample across the 19 industries, along with 
the benchmark measure of the industry's external financing dependence from Rajan and 
Zingales (1998). Note that all 19 industries are not necessarily present in each country. 
Table 2 summarizes the distribution across the 34 countries in the sample. Table 2 also 
provides information about the United States as a benchmark for our sample, and median 
disclosure for U.S. firms is higher (76) than for non-U.S. firms (72) as expected. The 
standard deviation of firm-level CIFAR disclosure scores for each country is around 10 
percent of the country mean, indicating that there is within-country variation in CIFAR 
disclosure scores. Also, mean values of the CIFAR disclosure scores are much higher than 
. the minimum country-level scores. Taken together, these findings are consistent with the 
notion that accounting disclosure has a discretionary element and that CIFAR data convey 
more information than just the disclosures mandated by accounting standards within a 
country. 


Test Variable—Industry External Financing Dependence 


Rajan and Zingales (1998) define an industry's external financing dependence as the 
average ratio of capital expenditures financed with external funds for U.S. firms in the same 
manufacturing industry averaged for the period 1980—1989.!! Specifically, they compute a 


° DISC..SCALED is defined as [(firm's CIFAR disclosure score — Country minimum CIFAR Disclosure Score)/ 
Country minimum CIFAR Disclosure Score], or equivalently the firm's CIFAR disclosure score/Country mini- 
mum CIFAR Disclosure Score minus 1. 

'© As a sensitivity test, we also computed our disclosure metrics using minimum industry CIFAR scores within 
each country, and these results are qualitatively the same as those reported using country-adjusted minimum 
Scores. 

!! Rajan and Zingales (1998) compute external financing dependence metric by aggregating data over a Jong period 
(such as the 1980s) to smooth temporal fluctuations and to reduce the effects of outliers. 
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TABLE 1 
External Financing Dependence and CIFAR Disclosure Scores across Industries 
CIFAR Disclosure Score 
External Std. 
ISIC code — Industrial Sector Dependence n Mean Median Deviation 
314 Tobacco —0.45 10 69.30 68.00 13.70 
322 Apparel 0.03 17 71.72 72.50 15.41 
311 Food products 0.14 94 7724 78.00 8.39 
341 Paper and paper products 0.18 39 74.54 79.00 12.89 
342 Printing and publishing 0.20 24 76.54 77.50 8.56 
352 Other chemicals 0.22 50 7490 75.00 9.63 
381 Metal products 0.24 70 7267 73.00 7.95 
3511 Basic industrial goods excl. 0.25 36 7028 69.00 10.18 
fertilizers 
384 Transportation equipment 0.31 20 75.30 76.50 9.47 
354 Petroleum and coal products 0.33 102 70.32 71.50 11.28 
3843 Motor vehicles 0.39 60 69.03 71.00 11.98 
390 Other industries 0.47 5 69.00 67.00 13.73 
362 Glass 0.53 17 70.82 71.00 8.59 
383 Electric machinery 0.77 27 75.44 77.00 10.61 
385 Professional and scientific goods 0.96 9 77.22 78.00 8.00 
3832 Radios 1.04 2 70.50 70.50 10.61 
3825 Office and computing products 1.06 58 76.22 77.00 8.47 
356 Plastic products 1.14 12 75.33 76.00 8.11 
3522 — Drugs 149 20 7925 7950 791 
Total | 0.49 672 7346 74.05 10.29 


External Dependence is the average ratio of capital expenditures financed by external funds for U.S. firms in the 
same industry between 1980-1989, Source: Rajan and Zingales (1998), 

CIFAR Disclosure Score is the 90-point index created by examining and rating companies’ 1991 and 1993 
annual reports on their inclusion or omission of 90 specific items. These items fall into seven categories (general 
rating information, income statements, balance sheets, fund flow statements, accounting standards, stock data, 
and special items). A minimum of three companies in each country was studied. A higher value indicates more 
public disclosure. Source: CIFAR (1993, 1995). 

n = the number of firm-year observations for 1991 and 19093. 


firm's dependence on external finance as capital expenditures minus cash flow from oper- 
ations for each year in the 1980s, aggregate a firm's use of external finance over the 1980s, 
and then divide the aggregated amount by the sum of capital expenditures over the 1980s 
to get a firm's dependence on external finance. They then use the industry median of this 


7 Formally, this is defined as: 


1989 
>, (CAPX, — CFO;) 
EXTDEP, = = oo ~~ 
> CAPX, 


t=1980 


where CAPX = capital expenditures for firm i in year t, and CFO = cash flow from operations for firm i in 
year f. 
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TABLE 2 
Descriptive Statistics of Firm-Level CIFAR Disclosure Scores across Countries and 
Country-Level Proxy of Legal Environment and Financial Structure 


Panel À: Firm-Level CIFAR Disclosure Scores 





Firm Level 
Country — n Mean Median Min Std. 
Australia 39 79.44 80.00 65.00 5.17 
Austria 11 56.18 57.00 43.00 7.21 
Belgium 12 69.00 69.00 59.00 5.72 
Brazil 10 55.33 60.00 16.00 17.11 
Canada 48 74.15 75.00 56.00 7.05 
Chile 2 64.50 64.50 62.00 3.54 
Columbia 4 62.75 61.50 59.00 4,50 
Denmark 16 73.25 73.00 51.00 9.73 
Finland 18 79.67 80.50 52.00 8.49 
France 54 71.67 79.00 62.00 6.85 
Germany 64 66.42 66.00 46.00 7.79 
Greece 3 63.33 61.00 58.00 6.81 
India 17 56.94 55.00 45.00 9.20 
Jsrael 7 66.29 71.00 50.00 11.80 
Italy 11 68.09 68.00 50.00 8.63 
Japan 106 72.48 74.00 44.00 6.85 
Mexico 6 69.67 69.50 62.00 4.68 
Malaysia 15 76.27 71.00 69.00 4.77 
Nigeria 2 65.50 65.50 64.00 2.12 
The Netherlands 18 72.78 74.50 53.00 8.48 
Norway 15 76.87 77.00 47.00 9.36 
New Zealand 8 77.75 80.00 66.00 8.07 
Pakistan 3 73.67 73.00 71.00 3.06 
Phillipines 8 67.63 66.50 63.00 4.07 
Portugal 8 54.25 56.50 32.00 11.18 
Singapore 13 75.08 77.00 51.00 8.39 
Spain 8 65.38 63.50 50.00 12.72 
Sweden 23 83.65 85.00 71.00 6.09 
Turkey 2 65.00 65.00 64.00 1.41 
South Africa 22 76.00 77.00 59.00 7.92 
South Korea 3 64.33 64.00 62.00 2.52 
Sri Lanka 5 75.20 74.00 68.00 5.36 
United Kingdom 88 83.49 84.00 49.00 6.93 
Zimbabwe 3 71.33 73.00 63.00 7.64 
Mean 20 69.98 70.49 55.35 7.09 
Median 11 70.50 72.00 58.50 6.99 
Std. Deviation 7.76 8.02 11.49 3.22 
United States 305 75.82 76 59 4.42 


(continued on next page) 
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TABLE 2 (Continued) 


Panel B: Legal Environment and Financial Structure 


Country Country 
Country —— ANTIDIR STRUCTURE 
Australia 4 0.05 
Austria 2 —2.80 
Belgium 0 027 
Brazil 3 —0.30 
Canada 5 —0.06 
Chile 5 —0.75 
Columbia 3 —1.47 
Denmark 2 —0.90 
Finland 3 —1.33 
France 3 —1.73 
Germany 1 —1.59 
Greece 2 —1.62 
India 5 =1:53 
Israel 3 —0.56 
Italy 1 —1.57 
Japan 4 —0.35 
Mexico 1 —0.81 
Malaysia 4 0.11 
Nigeria 3 —1.41 
The Netherlands 2 —0.75 
Norway 4 —1.38 
New Zealand 4 0.62 
Pakistan 5 —1.70 
Phillipines 3 =1:17 
Portugal 3 —2.66 
Singapore 4 0.39 
Spain 4 = 155 
Sweden 3 —0.30 
Turkey 2 -2.10 
South Africa 5 0.88 
South Korea 2 —1.03 
Sri Lanka 3 —0.97 
United Kingdom 5 0.15 
Zimbabwe 3 —0.47 
Mean 3.12 —0.91 
Median 3.00 —0.94 
Std. Deviation 1.32 0.88 
United States 5 —0.24 


CIFAR Disclosure Score is the 90-point index created by examining and rating companies' 199] and 1993 


annual reports on their inclusion or omission of 90 specific items. These items fall into seven categories (general 

rating information, income statements, balance sheets, fund flow statements, accounting standards, stock data, 

and special items). A higher value indicates more disclosure, and the amounts in this table are the mean/ 

median/ minimum /standard deviation for the number of firms (n) in each country. Source: CIFAR (1993, 1995). 

ANTIDIR = an index based on six specific elements of investor protection dealing with ability of outsider 

investors to challenge the control of the firm by inside owners and directors. Source: La Porta 
et al. (1998). 

STRUCTURE - log of (ratio of stock market capitalization to claims on the private sector by commercial 
banks). Source: Beck and Levine (2000). 
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variable for all firms in an industry to derive external dependence for industries. This 
external dependence measure is used in our study and is denoted EXTDEP.'? Higher values 
of EXTDEP indicate greater external financing dependence. Hypothesis 1 predicts firms in 
industries with a higher need for external financing will disclose more, and the coefficient 
on the test variable EXTDEP is therefore expected to be positive.'* 

Table 1 reports industry benchmarks for external financing from Rajan and Zingales 
(1998), ranked from lowest to highest for the 19 industries in our study. The drug industry 
is most dependent on external finance, while the tobacco industry's value of external de- 
pendence measure is negative. The negative value of external financing dependence means 
the tobacco industry generates excess cash flows relative to its capital expenditures and 
bence should have no demand for external finance. 

Rajan and Zingales (1998) argue that “there is a technological reason why some in- 
dustries depend more on external financing than others." For example, relative to the to- 
bacco industry, which has low financing needs, the drug (pharmaceutical) industry has a 
high need for external financing due to high initial start-up costs (research and develop- 
ment), and a longer time period before cash flows are realized. In this case, we would 
expect the pharmaceutical industry to have an ongoing higher demand for external financing 
than the tobacco industry. Following Rajan and Zingales (1998), we assume these relation- 
ships are intrinsic and hold across all countries. That is, the intrinsic technological and 
structural demand for more external funds by the pharmaceutical industry relative to the 
tobacco industry exists in all countries, independently of a specific country’s legal and 
financial systems. Assuming that technological factors drive the demand for external fi- 
nancing, the empirical issue is one of identifying and measuring this demand. Rajan and 
Zingales (1998) argue that examining industry behavior in frictionless financial markets 
can best capture an industry’s inherent demand for external financing. This is why they use 

external dependence of industries in the United States, which has a very well-developed 


13 An alternative way to measure external financing dependence would be to determine the actual external financing 
used by firnis in industries across countries. However, Rajan and Zingales (1998) point out that the actual level 
of funds raised will be a function of equilibrium supply and demand for external funds in a country. In other 
words, firm-level measures of actual external financing are endogenous to the effects of a country's legal and 
financial systems. Since we are interested in distinguishing between firm-level incentives and endogenous insti- 
tutional factors that have bearing on external financing, and in turn on disclosure behavior, it is necessary to 
use an exogenous measure; this is the purpose of benchmarking to U.S. industry data. While the U.S. industry 
data is also based on actual firm-level data, Rajan and Zingales (1998) note that examining industry behavior 
in frictionless financial markets such as the U.S., can best capture an industry's inherent demand for external 
financing. 

14 The argument in Rajan and Zingales (1998) is supported by evidence that disclosure quality is higher for firms 
in the U.S. in industries with a greater need for external financing. To demonstrate that this is the case we use 
analysts' yearly evaluations of firm disclosure practices published in the Association of Investment Management 
and Research's Annual Review of Corporate Reporting Practices (AIMR reports) for the years 1982 to 1995, a 
time period that corresponds to the data in Rajan and Zingales (1998). There are 28 common industries between 
these two data sources, and we use the AIMR database to correlate firm-level disclosure scores of analysts with 
external financing needs for these 28 industries using the industry benchmark measure in Rajan and Zingales 
(1998). Yearly Pearson product-moment correlations between the analyst's evaluations of disclosures and the 
level of external financing (for the firm's industry) are positive and significant (p « .05) in every year, and range 
in value from a low of 0.19 (in 1983) to a high of 0.55 (in 1995). Thus, there is clear evidence that firms in 
industries with a higher need for external financing in the U.S. also have a higher level of disclosure as assessed 
by leading analysts. The objective of our study is to determine if this disclosure-external financing relation holds 
outside the U.S., using the CIFAR database to measure voluntary accounting disclosure levels. 
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financial system, to proxy for the dependence of industries (and firms within these indus- 
tries) on external finance in the absence of market frictions.!? 


Time-Specific and Firm-Specific Control Variables 


The sample includes firm-level data for two years. Because some firms have observa- 
tions for both years, the control variable YR controls for any systematic year effect in 
disclosure scores. 

We include firm-specific variables in the regression model to control for factors that 
have been shown to be associated with voluntary disclosures. Using data from the U.S., 
Lang and Lundholm (1993) model disclosure scores as a function of the firm's structural 
environment (that is likely to be stable over time), performance (that is likely to vary over 
time), and activity in the public capital market. However, in the absence of evidence on the 
generalizability of results in Lang and Lundholm (1993) to an international sample, we 
identify an alternative set of firm-specific control variables based on Ahmed and Courtis' 
(1999) survey of research on the determinants of disclosure. 

Ahmed and Courtis (1999) provide a meta analysis of the results of 29 independent 
single country studies of the association between disclosure levels and firm characteristics. 
These studies cover disclosure levels in 17 individual countries ranging from Bangladesh 
to the United States. Ahmed and Courtis' (1999) analysis focuses on five firm-specific 
variables commonly used in these studies to explain disclosure levels: firm size, profitability, 
leverage, listing status, and audit firm size. Their analysis confirms significant and positive 
relationships between disclosure levels and firm size, leverage, and listing status. However, 
they find no significant association between disclosure levels and firm profitabilitv or size 
of the audit firm.!? | 

Based on the meta analysis of Ahmed and Courtis (1999), we include firm size, cross- 
listing, and leverage as firm-level control variables." While firm size can proxy for many 
influences (Ball and Foster 1982), prior research has offered several explanations for a 
positive relation between disclosure and firm size. One explanation is that larger firms have 
greater analyst following and hence are better able to distribute firm-specific information 
through public disclosure (King et al. 1990). Also, if average cost of disclosure decreases 
as firm size increases, disclosure is expected to increase in firm size (Lang and Lundholm 
1993; Bamber and Cheon 1998). We measure firm size (denoted as LASSET) as the natural 
log of total assets (in millions of U.S. dollars). The coefficient on the variable LASSET is 
expected to be positive. 


15 To examine whether industries with a higher need for external financing (as computed by Rajan and Zingales 
{1998]) actually have higher realizations of external financing, we used all firms on Global Vantage that belong 
to the same industries and countries as our sample firms to compute realized external financing during 1994— 
2000 for the industries in our sample. The Pearson product-moment correlation between EXTDEP, the external 
financing dependence measure of Rajan and Zingales (1998), and our measure based on actual realizations is 
0.48, which is statistically significant at p = 0.03 and indicates that industries outside the U.S. exhibit actual 
external financing patterns similar to those documented by Rajan and Zingales (1998) using U.S. data. 

16 On this basis we exclude profitably and an auditor variable. However, as a sensitivity analysis we include return 
on assets and an indicator variable that takes on the value of 1 for Big 8 auditor, and 0 otherwise, as additional 
firm-specific controls in our regression models. While the return on assets was statistically significant (p < 0.05) 
with a positive sign in a few estimations, the auditor size dummy was never statistically significant (p > 0.10). 
More importantly, inclusion of these variables did not alter our inferences with respect to our test variable, 
EXTDEP. 

17 While we have drawn on prior research to identify and control for firm-level factors that affect disclosure policy 
and disclosure levels, we cannot rule out that we have we have omitted an important firm-level variable that is 
correlated with our test variable EXTDEP resulting in a classic correlated omitted variable problem. 
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The inclusion of leverage is consistent with the prior literature (e.g., Leftwich 1981), 
which posits that the greater the financial leverage, the higher the agency costs arising from 
managerial discretion to shift resources away from debt-holders, and the greater the demand 
for monitoring and disclosure. In our context, financial leverage also provides a control for 
the use of debt financing in lieu of equity financing. We measure leverage (denoted as LEV) 
as the ratio of the sum of short- and long-term debt to total assets. The coefficient on the 
variable LEV is expected to be positive. 

Prior research has documented a positive association between cross-listing and a firm's 
level of disclosure. A reason offered for this finding is that cross-listed firms are subject to 
more scrutiny by foreign investors and regulators (Lang et al. 2003; Reese and Weisbach 
2003). We use an indicator variable (denoted as CROSS .LIST) that takes the value of 1 for 
a firm cross-listed in a foreign stock exchange, and 0 otherwise. The coefficient on the 
variable CROSS. LIST is expected to be positive. 


Country-Specific Factors 


As noted previously, two reasons we might not observe the disclosure-external financing 
linkage outside the United States relate to different legal environments with respect to 
investor protection, and a country's financial structure (i.e., the degree to which it is bank- 
or market-based). If accounting disclosures are not credible in countries with weak investor 
protection, then there would be no benefit from voluntary disclosures and therefore no 
incentive to disclose. In addition, we might not also observe the disclosure-external financ- 
ing linkage outside the United States if a country's financial structure is more bank-based 
rather than market-oriented. Therefore, we control for the effects on accounting disclosure 
due to a country's legal system and financial system. 

Specifically we use the antidirector rights' index developed by La Porta et al. (1997, 
1998) to capture the effect of a country's legal environment with respect to investor pro- 
tection.'* Larger values of antidirector rights’ index indicate that minority shareholders are 
better protected against expropriation by management and large shareholders, and higher 
disclosure levels are expected in such countries due to the demand for greater transparency 
(La Porta et al. 1998). This index is based on six specific elements of investor protection 
dealing with the ability of outsider investors to challenge the control of the firm by inside 
owners and directors. Country-level scores can range from 0 to 6 based on the sum of six 
indicator variables that reflect shareholder rights: (1) the ability to vote by mail, (2) the 
ability to gain control of shares during the shareholder's meeting, (3) the possibility of 
cumulative voting for directors, (4) the ease of calling an extraordinary shareholder's meet- 
ing, (5) the availability of mechanisms allowing minority shareholders to make legal claims 
against directors, or (6) shareholders have preemptive rights that can be waived only by 
a shareholder's vote. Panel B of Table 2 reports the value of the ANTIDIR for each of 
the 34 countries in our study and the United States as a benchmark. The coefficient on the 
variable ANTIDIR is expected to be positive because higher disclosure levels are expected 
for countries with stronger investor protection environments. 

The variable for a country's financial system is denoted STRUCTURE and is defined 
as the log of the ratio of equity market capitalization to claims on the private sector by 


18 As a sensitivity analysis, alternative measures are used to proxy for country's legal environment with respect to 
investor protection. Specifically, we used an indicator variable that takes on the value of 1 for countries with a 
common law tradition, and 0 otherwise. La Porta et al. (1998) document that common law countries have stronger 
investor protection than civil law countries. We also used indicator variables for each of the three groups of 
civil law countries (French, German, and Scandinavian), with common law countries as the reference group. 
Untabulated results are robust to the inclusion of alternative proxies for a country's legal system. 
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commercial banks. This variable is based on the work of Levine and Zervos (1998), Levine 
et al. (2000), and Beck and Levine (2002), and is measured using an average of macro- 
level country data for the period 1980—1989. A higher value indicates that a country's 
financial system relies relatively more on market-oriented equity financing, and relatively 
less on bank-based financing.'? Panel B of Table 2 reports the value of the financial structure 
variable for each of the 34 countries in our study and the United States as a benchmark. 
The financial structure variable can have negative values because it is defined as the natural 
log of the ratio of equity market capitalization to private sector bank claims. The coefficient 
on STRUCTURE is expected to be positive because higher disclosure levels are expected 
in countries with more market-oriented financial systems. 


Empirical Results of the Disclosure Incentive Tests 


Panel A of Table 3 reports descriptive statistics for the variables in the analysis. The 
median values of DISC. .RAW and DISC .SCALED are 20 and 0.57, respectively. There is 
considerable variation in the disclosure metrics, as represented by their standard deviation. 
The table also reveals that the sample consists primarily of larger firms with median assets 
of about $3 billion. However, there is wide range of variation within the sample. Firm-year 
observations are evenly distributed over the two years, as indicated by the mean value of 
0.49 for the YR variable. The mean debt-to-asset ratio 1s 0.48. Thirty-nine percent of the 
firm-year observations are cross-listed in a foreign exchange. Also, note that the mean and 
median value for the country-level institutional variables, ANTIDIR and STRUCTURE, differ 
between Table 2 and 3 because our sample consists of an unequal number of observations 
from each country. 

Panel] B of Table 3 presents correlations between pairs of key variables. As one would 
expect, the two disclosure score metrics, DISC RAW and DISC. SCALED, are positively 
correlated (0.58). However, the correlations are considerably less than 1, suggesting that 
the two metrics capture voluntary disclosures differently. In addition, DISC. RAW and 
DISC. SCALED exhibit correlations of the same sign (but different magnitudes) with the 
control variables. 

As expected, country-level institutional characteristics, ANTIDIR and STRUCTURE, are 
positively correlated with each other (0.39). Overall the correlations among the firm-specific 
control variables are relatively low, ranging from 0.02 to 0.32, as are the correlations be- 
tween EXTDEP and firm-specific control variables, and between firm-specific and country- 
level control variables, suggesting that multicollinearity is not likely to be a significant issue 
in the regression estimations. 

The correlations between our disclosure metrics (DISC. .RAW and DISC. 'SCALED) and 
the industry's external dependence (EXTDEP) are positive and statisticallv significant at p 
< .05, indicating that higher disclosure levels exist for firms in industries with greater 
external financing needs. This univariate result is consistent with H1 that disclosure is 
increasing in external financing needs. 

Table 4 reports six regression models to formally test H1, which predicts that firms in 
industries with higher external financing needs have higher voluntary disclosure levels, after 


I? As a sensitivity and robustness check we test three other measures in Beck and Levine (2000) and these three 
variables yield comparable results to STRUCTURE. 'The first alternative measure of financial structure variable 
(Structure-Activity) is defined as the log of total value of share trading divided by claims on the private sector 
by commercial banks. A second alternative variable (Structure-Aggregate) is the first principal component of 
the two variables Structure-Activity and Structure using principal component analysis. A third measure of fi- 
nancial structure is Structure-Dummy and takes on a value of 1 if Structure-Aggregate is above the median, and 
0 otherwise. 
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controlling for other firm- and country-characteristics. The dependent variable in models 
(1) through (3) is DISC.. RAW, while the dependent variable in models (4) through (6) is 
DISC .SCALED. Models (1) and (4) report the estimations of Equation (1) using DISC. 
RAW and DISC. SCALED, respectively, while the remaining models report alternative model 
specifications and sensitivity analyses. 

The adjusted-R? of models (1) and (4) are 0.15 and 0.13, respectively. The test variable 
EXTDEP is positively associated with disclosure levels as predicted and is significant at p 
< .05 in both models, which indicates that higher disclosure occurs in both absolute and 
relative terms for firms in industries with a higher need for external financing, after con- 
trolling for other firm-specific and country-level factors that might affect disclosure levels. 
Other variables are generally significant in the expected direction. The coefficient on the 
YR variable is positive and statistically significant at the 0.01 level only in model (4), 
suggesting that the percentage increase in disclosure scores relative to country-level mini- 
mum score is higher in 1993. As predicted, the coefficients on firm-specific control variables 
LASSET and LEV (representing the size and leverage) are positive and statistically signifi- 
cant at p < .01 in both models. The coefficient on CROSS. LIST is also positive and 
statistically significant at p « .10 except in model (5). These results are consistent with the 
single-country studies that find disclosure to be positively related to firm size, leverage, 
and listing status. The coefficient on ANTIDIR is positive and statistically significant at p 
« .01 in both models, indicating that disclosures are higher as expected in countries with 
stronger investor protection. Unexpectedly, the coefficient on the country-level variable 
STRUCTURE is insignificant (p > .10).”° 

Models (2) and (5) in Table 4 are the same as models (1) and (4), respectively, except 
for the inclusion of the ratio of market to book value of equity (MB. RATIO) as an additional 
control variable. While the market-to-book ratio can proxy for several factors, recent re- 
search by Nagar et al. (2003) argues that firms with high market-to-book ratios have greater 
information asymmetry and therefore are expected to have higher disclosure levels. In our 
context, omission of the market-to-book ratio in Equation (1) can result in a potentially 
correlated omitted variable problem, if the market-to-book ratio serves as a surrogate for 
the investment opportunity set, and the associated financing considerations that might affect 
a firm's disclosure policy. Models (2) and (5) are estimated for a reduced sample 485 
observations with available data to compute MB. RATIO, and we find a positive association 
between MB. RATIO and disclosure level. However, inclusion of MB. RATIO does not alter 
our inferences with respect to the primary test variable as EXTDEP continues to be posi- 
tively associated with disclosure at p « .05. 

Models (3) and (6) in Table 4 are the same models (1) and (4), respectively, except 
they are estimated using fixed effects for each country in lieu of the country-level variables 
ANTIDIR and STRUCTURE in models (1) and (4)?! To simplify our presentation, the 
coefficients for country-fixed effects are not reported. After controlling for the fixed effects 
of country and time, the test variable EXTDEP is positive and significant at p « .10 in 


2° The simple correlation between ANTIDIR and STRUCTURE is 0.39, suggesting the two variables are capturing 
some underlying commonalities. When ANTIDIR is dropped from models (1) and (4), STRUCTURE becomes 
statistically significant (p « .01) in model (4). However, STRUCTURE is not statistically significant (p > .10) 
in model (1). In both cases, the test variable EXTDEP continues to be positively associated with disclosure at 
p < .05. 

A fixed-effect model assumes that a specific characteristic of a cross-sectional unit (e.g., firms in a country) is 
a parameter, while a random-effect model assumes that the specific characteristic of a cross-sectional unit is a 
normally distributed random variable. For our sample, a Hausman (1978) test indicates that a fixed-effect model 
specification is appropriate rather than a random-effect model. 


2 
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model (3) and at p « .05 in model (6). The remaining coefficients on firm-specific control 
variables have the expected signs and are statistically significant at p « .01. 

In sum, all six models in Table 4 show a consistently significant positive association 
between firm-level disclosures and a firm's need for external financing based on the industry 
benchmark in Rajan and Zingales (1998). As a sensitivity analysis the models in Table 4 
are re-estimated dropping each of the 18 industries in the sample one at a time, and re- 
estimated by excluding each of the 34 countries in the sample one at a time. In addition, 
we re-estimated all models in Table 4 after changing the negative value of EXTDEP in the 
tobacco industry to zero. The results in Table 4 are robust to all of these sensitivity analyses, 
which indicate that the tests are not driven by individual industries or individual countries. 
Overall these results are consistent with a firm's external financing dependence creating an 
incentive for firm-level voluntary disclosures around the world, over and above the disclo- 
sure effects associated with country-specific legal and financial systems. 


Interaction Tests 

As indicated earlier, the model estimations reported in Table 4 treat the test variable 
EXTDEP as independent of the country-level variables ANTIDIR and STRUCTURE. How- 
ever, it is possible that the disclosure effects are conditional on a country's legal and 
financial systems. Specifically, the disclosure incentives could operate only in countries 
with stronger investor protection environments and more developed financial markets. If 
this were the case, there would be a positive and significant interaction between EXTDEP 
and ANTIDIR, and between EXTDEP and STRUCTURE. We test if these interactions are 
significant by adding each interaction term, one at a time, and jointly, to the six models in 
Table 4. In no cases are the interaction terms significant (p > .10). As an alternative 
specification, we replace ANTIDIR and STRUCTURE with indicator variables coded 1 for 
those firms above the median values and 0 otherwise, and interact these alternative variable 
specifications with EXTDEP. Again, none of the interaction terms is significant (p > .10). 
These interaction tests are important because they indicate that the effect of a firm's external 
financing needs (EXTDEP) on voluntary disclosure incentives is nof conditional on the 
country's legal and financial system. In some respects this is a surprising result, but at face 
value it indicates that firm-level voluntary disclosure incentives are important globally and 
operate independently of country-specific factors. 


V. DISCLOSURE AND COST OF CAPITAL 
The tests reported so far indicate a positive association between voluntary disclosure 
levels and the firm's need for external financing. In this section, we describe the empirical 
models, variables, and results of the tests of the second hypothesis that predicts a lower 
cost of debt and equity capital for firms with higher disclosure levels to have.?? 


Empirical Models 


Given the paucity of empirical research linking disclosure levels to the cost of capital 
in an international setting, we rely on prior research using U.S. data to examine the deter- 
minants of the cost of capital.” Typically, these studies explain the cost of capital in terms 
of issuer characteristics (default and equity risk), issue characteristics (such as size of debt 
issue, voting rights attached to the security), and macroeconomic conditions (market interest 


22 Following prior research by Botosan (1997) and Sengupta (1998), we separately model the cost of debt and the 
cost of equity without considering the simultaneity between the two sources of raising external capital. 
?3 A notable exception is Hail and Leuz (2003), who focus on the cost of equity capital using country-level data. 
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rates, stage of the economic cycle). Based on our survey of prior research, the impact of 
disclosure on a firm's cost of debt and equity capital is examined using the following 
regression models: 


COD = f(DISC, YR, LEV, ROA, LASSET, BANK .RATE, ANTIDIR, STRUCTURE) (2) 


COE = f(DISC, YR, LEV, ROA, LASSET, VAR, INFLATION, ANTIDIR, 
STRUCTURE) (3) 


where: 


COD - the cost of debt capital; 
COE = the cost of equity capital; 
DISC - a metric that captures the total disclosure score over and above the coun- 
try-level minimum score for a firm i in industry j in country k; 
ROA = the return on assets measured as net income divided by total assets; 
BANKRATE = the country-specific bank rate that applies to the short- and medium-term 
financing needs of the private sector; 
VAR = earnings variability measured by the dispersion in analysts’ forecasts of 
earnings; and 
INFLATION - the consumer price index reflecting changes in the cost of acquiring a 
fixed basket of goods and services by the average consumer. 


All other variables (LEV, LASSET, ANTIDIR, and STRUCTURE) are defined as in Equation 
(1). 

In Equations (2) and (3), both DISC .RAW and DISC. .SCALED are individually tested 
as alternative independent variables. Estimation of Equations (2) and (3) using ordinary 
least squares can yield biased and inconsistent parameter estimates if the error term and 
our disclosure proxies (DISC. .RAW and DISC. .SCALED) are correlated. As noted previ- 
ously, a firm's disclosure decision results from its desire to obtain lower cost external 
financing. However, a firm's ability to obtain lower cost external financing also results from 
its choice of disclosure policy. Both of these cause-and-effect relations are feasible, sug- 
gesting that disclosure and cost of capital are likely to be jointly determined. Therefore, as 
additional sensitivity analysis, we use two-stage least squares (2SLS) estimation, using the 
set of variables listed in the disclosure Equation (1) as instruments to obtain the fitted 
values of our disclosure proxies. The advantage of the 2SLS estimation is that it yields 
consistent parameter estimates because fitted values of our disclosure proxies are uncorre- 
lated with the error term in our cost of capital equations. 

The models in Equations (2) and (3) also control for the year of the observation (vari- 
able YR) because the cost of capital can vary over time. Firm-specific control variables in 
the two equations capture default and equity risk because prior research (for example, 
Bowman 1979; Galai and Masulis 1976; Hamada 1972; among others) indicates that equity 
risk and default risk are positively correlated and that the higher the default and equity 
risk, the higher the cost of capital. Specifically, we use financial leverage (LEV), return on 
assets (ROA), firm size (LASSET), and earnings variability (VAR) as proxies for default and 


?^* For ease of exposition, we ignore firm, industry, and country subscripts in the equations. 
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equity risk.” Finally, we include country-specific variables BANK. RATE and INFLATION 
to control for macro-economic conditions, and ANTIDIR and STRUCTURE to control for 
country-level institutional effects on cost of capital." 


Dependent Variable—Cost of Debt Capital 


Cost of debt capital is the interest rate on the firm's debt, which is calculated as interest 
expense for the year divided by average short- and long-term debt during the year.” This 
estimate of the cost of debt capital 1s a historic pre-tax interest rate based on cumulative 
debt financing decisions of each sample firm. Missing interest expense data on Global 
Vantage and International Moody's manuals yield a reduced sample of 414 firm-year ob- 
servations from 29 countries.” 


Dependent Variable—Cost of Equity Capital 


Cost of equity capital is an ex ante metric. It is a measure of expected rather than 
realized returns and thus is not directly observable.?? Prior literature suggests several alter- 
native approaches for calculating the ex ante cost of equity capital metric (Claus and 
Thomas 2001; Gebhardt et al. 2001; Ohlson and Juettner-Nauroth [OJ] 2000, as imple- 
mented by Gode and Mohanram [2003] and Easton [2004]). The basic idea in all these 
approaches is to use price and analysts' earnings forecasts in the valuation equation, and 
to derive the ex ante cost of equity capital as the internal rate of return that equates the 
current stock price and the sequence of expected (abnormal) earnings derived from analysts’ 
forecasts. While recent research (e.g., Botosan and Plumlee 2005; Easton and Monahan 
2005) using U.S. data report mixed evidence on how alternative approaches of ex ante cost 
of equity capital correlate with risk measures, recent research by Hail and Leuz (2003) 
using international data indicates that estimates of the ex ante cost of equity capital obtained 
from these approaches are fairly similar, within reasonable ranges, and are positively 
correlated.*! 

We utilize the methodology in Easton (2004) to estimate the firm-specific ex ante cost 
of equity capital because it has less onerous data requirements, and only requires data on 


2° As indicated in the text below, computation of VAR requires coverage of sample firms on I/B/E/S, thereby 
reducing the sample size dramatically, Because the I/B/E/S constraint is (not) necessary for computing cost of 
equity (debt) capital, we include VAR as a control variable only in Equation (3). 

Ideally, it would be desirable to control for the real risk-free rates in each country. However, such rates are not 
readily available (Hail and Leuz 2003). Therefore, we use nominal rates in Equation (2) and inflation rates in 
Equation (3). 

Differing international reporting rules can affect the measurement of the cost-of-debt variable. For example, 
some of our sample firms net interest expense against interest income. In addition, we do not include the amount 
of interest capitalized in our calculation of the cost of debt. Therefore, there is measurement error in our 
calculation of the cost-of-debt variable. 

We do not adjust the cost of debt by the country-specific tax rates because theory predicts a relation between 
disclosure and cost of financing, independent of the prevailing tax structure. 

The five countries omitted from this analysis are Austria, Brazil, Nigeria, Pakistan, and Turkey. 

Claus and Thomas (2001) identify several limitations of relying on realized returns as a proxy for expected 
returns. 

Hail and Leuz (2003) report that simple average ex ante cost of capital estimates based on the estimates derived 
under these approaches correlate with risk measures in a consistent and theoretically expected direction. Hail 
and Leuz (2003) also note that to the extent that ex ante cost of capital estimates rely on analyst forecasts, 
international differences in forecasting behavior could mechanically affect cost of equity capital cross-country 
regression results. Following Hail and Leuz (2003), we compute forecast bias as the mean one-year ahead 
consensus forecast minus the actual earnings reported in I/B/E/S and include it as a control variable in our 
cost of equity capital regression models. Similar to Hail and Leuz's (2003) finding, the forecast bias variable is 
never statistically significant (p > .10) in any of our model specifications. Therefore, we present cost of capital 
regression results without including forecast bias as a control variable. 
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price and earnings growth to calculate the cost of equity capital. Under this approach, firm- 
specific ex ante cost of equity capital is defined as the square root of the inverse of the 
price-earnings growth ratio: 


EPS, — eps, 
lpggG — P 
0 


where: 


Fpg; = €x ante cost of equity capital, where PEG refers to price-earnings growth model; 
eps, — the one-year ahead mean analysts' earnings forecast per share; 
eps, — the two-year ahead mean analysts' earnings forecast per share; and 

P, — the price per share at fiscal year-end. 


As an example, for a firm-year observation with fiscal year ending on December 31, 
1901, we use as eps, and eps, the earnings forecasts available on I/B/E/S as of December 
1991 for fiscal years ending December 31, 1992 and 1993, respectively. In this example, 
P, is the common stock price as of December 31, 1991. To compute ex ante cost of equity 
capital, our sample firms must have the one-year ahead and two-year ahead consensus 
(mean) analysts' earnings forecasts or the one year-ahead consensus (mean) analysts' earn- 
ings forecast and a forecast of growth in earnings for the subsequent year on I/B/E/S, the 
current stock price as of the fiscal-year end, and the necessary data for other explanatory 
variables included in our regression model.” These additional data constraints yield a re- 
duced sample of 274 firm-year observations from 23 countries.** 


Firm-Specific Control Variables 


As noted previously, firm-specific variables are included in Equations (2) and (3) to 
control for default and equity risk. The higher the financial leverage, the higher the prob- 
ability that the firm could default; hence, the coefficient on the variable LEV is expected 
to be positive. By contrast, the higher the return on assets (ROA), the lower the default risk. 
Hence, the coefficient on the variable ROA is expected to be negative. 

We include firm size as an additional control because firm size is inversely related to 
equity risk. Recent empirical research (e.g., Botosan 1997; Botosan and Plumlee 2002; 
Gode and Mohanram 2003) documents a negative association between firm size and ex 
ante cost of equity capital. Consequently, the coefficient on the variable LASSET is expected 
to be negative. Prior research also indicates that higher values of beta (systematic risk) 
imply higher equity risk. However, because of data constraints, we are unable to compute 
beta for many of our sample firms. Instead, we use earnings variability as an alternative 
proxy for risk in firm valuation. The variability in earnings can also be perceived as a 
source of risk for firm valuation, and Gebhardt et al. (2001) document that earnings vari- 
ability is positively correlated with beta. We use the dispersion in analysts' forecasts of 


32 Ohlson and Juettner-Nauroth (2000) show that the use of price-earnings growth model to compute expected cost 
of equity capital is a special case of the residual income valuation model and it assumes abnormal earnings 
persist in perpetuity. 

35 The Easton (2004) methodology also requires that the two-year-ahead consensus earnings forecast exceed the 
one-year-ahead forecast. Also, firm years with negative forecasts of earnings are eliminated from cost of capital 
tests. 

34 The 11 countries omitted from this analysis are Brazil, Chile, Columbia, Greece, He Israel, Mexico, Nigeria, 
Philippines, Sri Lanka, and Zimbabwe. 
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earnings as a proxy for earnings variability (VAR). Since higher values of VAR imply higher 
risk, the coefficient on the variable VAR is expected to be positive. 


Country-Level Control Variables 


As noted previously, BANK .RATE is the country-specific bank rate that applies to short- 
and medium-term financing in the private sector. This rate can be viewed as providing a 
benchmark interest rate relative to which all other borrowers pay a default risk premium. 
The higher the benchmark rate, the higher the cost of borrowing (Fabozzi 1997). Conse- 
quently, in Equation (2), the coefficient on BANK. RATE is expected to be positive. 

Hail and Leuz (2003) note that the ex ante cost of capital estimates reflect countries' 
expected inflation rates because these estimates are derived from analyst forecasts expressed 
in nominal terms and local currency. Therefore, they expect a positive relation between the 
inflation proxy and the cost of equity capital estimate. Consistent with Hail and Leuz (2003), 
we proxy expected future inflation by using the median of the next years’ monthly inflation 
rates (INFLATION) and include it as a control variable in Equation (3) with an expected 
positive coefficient. 

We also include ANTIDIR and STRUCTURE as additional country-level control varia- 
bles in Equations (2) and (3). La Porta et al. (2002) document that individual firms are 
valued more highly in countries with strong investor protection laws (ANTIDIR). A potential 
explanation for this result is that greater legal protection against expropriation by insiders 
reduces investment risk and leads to higher valuation. Consequently, in Equations (2) and 
(3), the coefficient on ANTIDIR is expected to be negative.” Beck and Levine (2002) argue 
that market-based systems (STRUCTURE) facilitate diversification and the customization 
of risk management devices. To the extent that this is the case, we expect the coefficients 
on STRUCTURE to be negative in Equations (2) and (3). 


Empirical Results for Cost of Debt Capital 


Panel A of Table 5 presents summary statistics for the variables employed in estimating 
Equation (2). The mean values of DISC RAW and DISC .SCALED are 22.25 and 0.62, 
respectively. The mean cost of debt capital for our sample is 11.3 percent and the mean 
bank lending rate is 10.86 percent. While firms in the reduced sample are larger, otherwise 
they exhibit similar characteristics to firms in the full sample used for testing H1. 

Panel B of Table 5 reports Pearson correlations between pairs of key variables. Again, 
many firm- and country-specific variables exhibit correlation patterns similar to those re- 
ported for the sample used for testing H1. BANK RATE is negatively correlated with 
ANTIDIR and STRUCTURE, suggesting that BANK RATE could reflect country-level in- 
stitutional characteristics. Of particular interest are the correlations between the cost of debt 
and various firm- and country-level characteristics including DISC RAW and DISC. 
SCALED reported in the bottom row of Panel B. Except for ROA, the cost of debt displays 
the predicted correlations with all control variables included in Equation (2). The correlation 
between cost of debt and DISC .RAW and between cost of debt and DISC SCALED is 
—0.17 and —0.21, respectively, and both correlations are statistically significant at p « .01. 
This univariate test is consistent with H2 that the cost of debt capital decreases with the 
level of disclosure, but of course it does not control for other effects. 


35 In the cost of debt capital regressions, as a sensitivity analysis we substituted ANTIDIR with the creditor right 
index formed by La Porta et al. (1998) by aggregating different creditor rights. Our results with using this 
alternative specification are qualitatively similar to those reported in the paper. 
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Jable 6 presents the results of estimating alternative specifications of Equation (2) to 
examine whether disclosure affects the cost of debt after controlling for other firm- and 
country-specific factors that affect the cost of capital. The first four models present ordinary 
least squares (OLS) results of Equation (2). To examine the sensitivity of our results to the 
choice of estimation, the last two models in Table 6 report two-stage least squares (2SLS) 
results where we first use the set of variables listed in the disclosure Equation (1) as 
instruments to obtain the fitted values of our disclosure proxies, and then use the fitted 
values of our disclosure proxies in estimating the cost of debt Equation (2). 

Models (2) and (4) use country-level fixed effects in lieu of the country-level variables, 
ANTIDIR and STRUCTURE, and have higher explanatory power as reflected by the adjusted 
R?s of the models. Comparison of the 2SLS results to the OLS results indicates little 
difference in the coefficient estimates. In all models, the control variables, firm size 
(LASSET) and BANK .RATE, are associated with the cost of debt in the expected direction. 
The variable, leverage (LEV), is marginally significant (p « .10) in the 2SLS estimations. 
The coefficients on ANTIDIR and STRUCTURE are not statistically significant (p > .10) 
except in model (5).?? Thus, in our sample the cost of debt capital is unaffected by cross- 
country differences in investor protection and the degree to which a country's financial 
system 1s equity- versus bank-based. 

Our main interest is whether the disclosure variables are negatively associated with the 
cost of debt as predicted in H2. Both the OLS and the 2SLS results in Table 6 are consistent 
with this prediction. Specifically, for all six models the coefficients on the disclosure var- 
iables are negative and statistically significant at p « .05. These results indicate that the 
cost of debt decreases with higher voluntary disclosure levels, after controlling for other 
firm- and country-specific factors. The coefficient on DISC .RAW is —0.001 in model (1), 
which means that for a one-point change in the disclosure score, the cost of debt capital 
decreases by 1/10th of 1 percent, or 10 basis points. Alternatively, our results indicate that 
for a one standard deviation increase in DISC. RAW (9.98), the cost of debt capital decreases 
by nearly 1 percent (0.001 X 9.98). Thus, DISC. .RAW appears to be both statistically and 
economically significant. 


Empirical Results for Cost of Equity Capital 


Panel A of Table 7 provides summary descriptive statistics for the variables employed 
in the estimation of Equation (3). The mean values of DISC .RAW and DISC .SCALED are 
22 and 0.61, respectively. The mean ex ante cost of equity capital for our sample is 11.7 
percent. Other firm characteristics are as follows: the firms in the sample have a mean debt 
to asset ratio of 0.49, the mean return on assets (ROA) is 4 percent, and the median size 
of the firms in the sample as measured by total assets is U.S. $3,887.3 million. In addition, 
the median value of the variability of earnings as measured by dispersion of analysts' 
forecasts is 0.05. In terms of country-level variables, the average inflation rate (INFLATION) 
is 3.49 percent, the mean value for ANTIDIR is 3.68, and the mean value for STRUCTURE 
is —1.50. | 

Panel B of Table 7 presents correlations among key variables. Many firm- and country- 
specific variables exhibit correlation patterns similar to those reported earlier for the cost 
of debt sample. The correlation between cost of equity capital and explanatory variables in 


36 Country-fixed effects capture observed and unobserved heterogeneity in the cost of capital. For our sample, a 
Hausman (1978) test indicates that a fixed-effect model is appropriate rather than a random-effect model. 

37 The highest variance inflation factor (VIF) for the variables, STRUCTURE and ANTIDIR, in models (1) and (3) 
was only 1.48. Hence, the lack of significance of variable STRUCTURE cannot be attributed to collinearity. 
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Equation (3) are especially noteworthy. Except for VAR, each of these correlations is in the 
predicted direction. Also, there appears to be a stronger association between cost of equity 
capital and DISC .SCALED than between cost of equity capital and DISC .RAW (as rep- 
resented by a larger absolute value of the correlations), although both correlations are 
statistically significant at p « .05. 

Table 8 presents the regression results where the dependent variable is the ex ante cost 
of equity capital (7,,,). The models reported in Table 8 differ in estimation methods and 
in the test and control variables used in the regression models. The first four models present 
ordinary least squares (OLS) results of Equation (2). In contrast to models (1) and (3), 
models (2) and (4) use a fixed effect for each country in lieu of the country-level variables 
ANTIDIR and STRUCTURE.” To examine the sensitivity of our results to the choice of 
estimation, the last two models in Table 8 report two-stage least squares (2SL S) results 
where we first use the set of variables listed in the disclosure Equation (1) as instruments 
to obtain the fitted values of our disclosure proxies, and then use the fitted values of our 
disclosure proxies in estimating the cost of equity Equation (3). 

In the regression models, the YR dummy variable controls for structural shifts in the 
intercept and is not statistically significant (p > .10).? Among the firm-specific control 
variables, only return on assets (ROA) is consistently significant at p « .01. The coefficient 
on INFLATION is positive as expected and statistically significant at p < .05 in all models 
except model (2). The coefficients on ANTIDIR are negative and statistically significant at 
p < .10 in all estimations, and the coefficients on STRUCTURE are negative and statistically 
significant at p « .05 using OLS but insignificant using 2SLS. Overall these results are 
consistent with the cost of equity capital being consistently lower in countries with stronger 
investor protection, but are less conclusive with respect to financing systems. 

In terms of our second hypothesis, our main interest is whether the-disclosure metrics 
are negatively associated with ex ante cost of equity capital. The coefficients on the test 
variables DISC RAW and DISC .SCALED are negative and statistically significant at p 
< .10 in all models, as expected, indicating a higher level of disclosure is associated with 
a lower cost of equity capital. DISC. .RAW is significant at p « .10 in two models, and p 
< .05 in one model. DISC..SCALED is significant at p « .01 in one model, p « .05 in 
one model, and p « .10 in one model. Overall, the results in Table 8 provide evidence of 
a negative association between cost of equity capital and disclosure levels, after controlling 
for other firm-specific and country-level factors, although the statistical significance levels 
are not as consistently low as the debt tests in Table 6. 


VI. DISCUSSION AND CONCLUSION 

We comprehensively examine both disclosure incentives and disclosure consequences 
on cost of capital for a set of 672 observations from 34 countries outside of the United 
States where alternative legal and financial systems could mitigate the effectiveness of 
voluntary disclosures.| Extant theory on voluntary disclosure posits that an expanded dis- 
closure policy is a méchanism that serves to reduce the information asymmetry between 
inside managers and outside investors. Two implications flow from this line of inquiry. 
First, firms that depend on external financing are likely-tó undertake an expanded disclosure 
policy. Second, a higher disclosure level will lead to'a lower cost of external financing. 


38 Again, the Hausman (1978) test indicates that a fixed-effect model specification is appropriate rather than a 
random-effect model. 

39 We also estimated the models by substituting YR with BANK. RATE to control for interest rate changes, and 
the inferences with respect to our test variable are comparable to those reported in the paper. 
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As expected, we find that firm-level voluntary disclosures are consistently higher for 
firms around the world in those industries with a greater need for external financing, after 
controlling for country-level institutional factors. Our results also indicate that firm-level 
disclosure incentives operate independently of country-level factors, although country-level 
factors also affect disclosure levels in predictable ways./While we are unable to detect 
interaction effects between firm-level disclosure incentivés and country-level legal and fi- 
nancial systems, low power of the tests cannot be ruled out as an explanation for our 
inability to detect an interaction effect. 

e also document that the consequence of expanded disclosure for firms with higher 
disclosure levels is a lower cost of both debt and equity capital. The implication is that 
firm-level voluntary disclosure incentives appear to operate globally irrespective of a coun- 
try's legal and financial system that might limit the effectiveness of such disclosures. This 
is the most surprising result in the study, but at the same time it also provides evidence on 
the global importance of voluntary disclosure in gaining access to lower cost of capital] 

It is important to consider several caveats regarding our results. First, our exterhal 
financing dependence metric is potentially associated with other firm characteristics. Thus, 
despite control for several firm-level factors associated with the voluntary disclosure deci- 
sion, it is possible that an unidentified correlated omitted variable influences the analysis. 
Second, the validity of our results documenting how disclosure incentives translate into 
capital market benefits in light of differing institutional environments depends on the reli- 
ability of the cost of capital estimates used in this study. To the extent that financial re- 
porting practices, with respect to the presentation of interest expense, differ across the 
countries in our sample, there is a potential for measurement error in our cost of debt 
capital proxy. There is also paucity of evidence on the reliability of the cost of equity 
capital estimate used in this study as a proxy for expected returns in an international setting, 
even though recent research by Easton and Monahan (2005) using U.S. data indicates that 
our proxy contains no more measurement errors than other accounting-based measures of 
expected returns. Finally, our empirical tests model the cost of debt and equity separately 
without considering the potential trade-off between debt and equity capital. To the extent 
that the choice between these separate instruments is interrelated and conditional on a firm's 
decision to utilize external financing, our cost of capital tests suffer from simultaneity bias. 

Our study also provides empirical evidence pertinent to the recurring debate on the 
exteht to which disclosures should be driven by mandatory regulation versus firm-specific 
(voluntary) incentives. In making a case that mandated disclosure requirements may not be 
necessary, Kothari (2001) advocates allowing companies to voluntarily choose the amount 
of disclosure they make. Under this view, an interior optimal level of firm disclosure is 
obtained by trading off the costs and benefits of expanded disclosure policy. Alternatively, 
La Porta et al. (2000) argue that mandatory disclosure rules constitute a central feature of 
financially developed markets because they provide investors with basic information they 
need to exercise their rights. Under this view, high-quality minimum disclosure standards, 
combined with effective enforcement, creates the minimum amount of information each 
investor has the right to expect from every firm competing for funds (Lago 2001). Our 
results indicate that disclosure levels are not only associated with a country's financial and 
legal system, but also with a firm-specific factor (dependence on external financing). The 
implication is that country-level mandated disclosures do not negate the incentives for firm- 
level voluntary disclosure. In our study, we show that the firm-specific incentives with 
respect to external financing needs operate globally, independently of country-specific fac- 
tors that also affect disclosure levels in predicted ways. In other words, both firm-specific 
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voluntary incentives as well as country-level institutional characteristics appear to affect 
Observed disclosure levels. 


REFERENCES 

Ahmed, K., and J. Courtis. 1999. Associations between corporate characteristics and disclosure levels 
in annual reports: A meta analysis. British Accounting Review 31: 35—61. 

Ali, A., and L. Hwang. 2000. Country-specific factors related to financial reporting and the value 
relevance of accounting data. Journal of Accounting Research 38: 1-21. 

Amihud, Y., and H. Mendelson. 1986. Asset pricing and the bid-ask spread. Journal of Financial and 
Economics 17: 223—249. 

Association for Investment Management and Research (AIMR), Corporate Information Committee. 
1982-1995. An Annual Review of Corporate Reporting Practices. Charlottesville, VA: AIMR. 

Baiman, S., and R. Verrecchia. 1996. The relation between capital markets, financial disclosure, pro- 
duction efficiency, and insider trading. Journal of Accounting Research 34: 1—22. 

Ball, R., and G. Foster. 1982. Corporate financial reporting: A methodological review of empirical 
research. Journal of Accounting Research 10: 161—234. 

, 9. Kothari, and A. Robin. 2000. The effect of international institutional factors on properties 
of accounting earnings. Journal of Accounting and Economics 29 (February): 1—51. 

Bamber, L., and Y. Cheon. 1998. Discretionary management earnings forecast disclosure: Antecedents 
and outcomes associated with forecast venue and forecast specificity choices. Journal of Ac- 
counting Research 36: 167—190. 

Barry, C., and S. Brown. 1985. Differential information and security market equilibrium. Journal of 
Financial and Quantitative Analysis 20: 407—422. 

Beck, T., and R. Levine. 2000. New firm formation and industry growth: Does having a market- or 
bank-based system matter? Working paper, World Bank, Washington, D.C. 

, and . 2002. Industry growth and capital allocation: Does having a market- or bank- 
based system matter? Journal of Financial Economics 64: 147—180. 

Bhattacharya, U., H. Daouk, and M. Welker. 2003. The world price of earnings opacity. The Account- 
ing Review 78: 641—678. 

Botosan, C. 1997. Disclosure level and the cost of equity capital. The Accounting Review 20; 323— 
349. 

, and M. Plumlee. 2002. A re-examination of disclosure level and the expected cost of equity 

capital. Journal of Accounting Research 40: 21-40. 

, and . 2005. Assessing alternative proxies for the expected risk premium. The Ac- 
counting Review 80: 21—53. 

Bowman, R. 1979. The tlieoretical relationship between systematic risk and financial (accounting) 
variables. Journal of Finance 34: 617—630. 

Bushman, R., and A. Smith. 2001. Financial accounting information and corporate governance. Jour- 
nal of Accounting and Economics 32: 231—333. 

, J. Piotroski, and A. Smith. 2004. What determines corporate transparency? Journal of Ac- 
COUR Research 42: 207—252. 

Center for International Financial Analysis and Research (CIFAR). 1993. Global Company Handbook. 
2nd edition. Princeton, NJ: CIFAR Publications Inc. 

. 1995. Global Company Handbook. 3rd edition. Princeton, NJ: CIFAR Publications Inc. 

Choi, F. 1973. Financial disclosure in relation to a firm's capital costs. Accounting and Business 
Research 4: 282—292. 

Claus, J., and J. Thomas. 2001. Equity premia as low as three percent? Empirical evidence from 
analysts' earnings forecasts for domestic and international stock markets. Journal of Finance 
56: 1629—1666. 

Coles, J., U. Loewenstein, and J. Suay. 1995. On equilibrium pricing under parameter uncertainty. 
Journal of Financial and Quantitative Analysis 30: 347—364. 


























The Accounting Review, October 2005 


Disclosure Incentives and Effects on Cost of Capital around the World 1161 


Doupnik, T., and S. Salter. 1995. External environment, culture and accounting practice: A preliminary 
test of a general model of international accounting development. International Journal of Ac- 
counting 30: 189—207. 

Easton, P. 2004. PE ratios, PEG ratios, and estimating the implied expected rate of return on equity 
capital. The Accounting Review 79: 73-95. 

, and S. Monahan. 2005. An evaluation of accounting-based measures of expected returns. The 
Accounting Review: 80 (2): 501—538. 

Fabozzi, F. 1997. The structure of interest rates. In The Handbook of Fixed Income Securities, edited 
by F. Fabozzi. Chicago, IL: Irwin Professional Publishing. 

Francis, J., 1. Khurana, and R. Pereira. 2003. The role of accounting and auditing in corporate gov- 
ernance, and the development of financial markets around the world. Asia-Pacific Journal of 
Accounting and Economics 10: 1—31. 

Frankel, R., M. McNichols, and P. Wilson. 1995. Discretionary disclosure and external financing. The 
Accounting Review 70: 135—150. 

Galai, D., and R. Masulis. 1976. The option pricing model and the risk factor of stock. Journal of 
Financial Economics 3: 53-82. 

Gebhardt, W., C. Lee, and B. Swaminathan. 2001. Toward an implied cost of capital. Journal of 
Accounting Research 39 (1): 135—176. 

Gode, D., and P. Mohanram. 2003. Inferring the cost of capital using the Ohlson-Juettner model. 
Review of Accounting Studies 8: 399—431. 

Hail, L., and C. Leuz. 2003. International differences in cost of equity capital: Do legal institutions 
and securities regulation matter? Working paper, European Corporate Governance Institute. 

Hamada, R. 1972. The effect of the firm's capital structure on the systematic risk of common stocks. 
Journal of Finance 27: 435—452. 

Handa, P., and S. Linn. 1993. Arbitrage pricing with estimation risk. Journal of Financial and Quan- 
titative Analysis 28: 81—100. 

Harris, T., M. Lang, and H. Moller. 1994. The value relevance of German accounting measures: An 
empirical analysis. Journal of Accounting Research 32: 187—209. 

Hausman, J. 1978. Specification tests in econometrics. Econometrica 46 (November): 1251-1271. 

Hayes, R., and R. Lundholm. 1996. Segment reporting to the capital market in the presence of a 
competitor. Journal of Accounting Research 34: 261—279. 

Healy, P, and K. Palepu. 1993. The effect of firms’ financial disclosure strategies on stock prices. 
Accounting Horizons 1 (March): 1-11. 

, A. Hutton, and K. Palepu. 1999. Stock performance and intermediation changes surrounding 

sustained increases in disclosure. Contemporary Accounting Research 16 (Fall): 485—520. 

, and K. Palepu. 2001. Information asymmetry, corporate disclosure, and the capital markets: 
A review of the empirical disclosure literature. Journal of Accounting and Economics (Septem- 
ber): 405—440. 

Hope, O. 2003. Disclosure practices, enforcement of accounting standards, and analysts' forecast 
accuracy: An international study. Journal of Accounting Research 41 (May): 235—272. 

Hubbard, G. 1998. Capital-market imperfections and investment. Journal of Economic Literature 36: 
193—225. 

Hung, M. 2000. Accounting standards and value relevance of financial statements: An international 
analysis. Journal of Accounting and Economics 30 (December): 401—420. 

International Monetary Fund (MEF). 2003. International Financial Statistics. Washington, D.C.: IMF. 

Jacobson, R., and D. Aaker. 1993. Myopic management behavior with efficient, but imperfect financial 
markets: A comparison of information asymmetries in the U.S. and Japan. Journal of Accounting 
and Economics (October): 383—406. 

Jaggi, B., and P. Low. 2000. Impact of culture, market forces, and legal system on financial disclosures. 
International Journal of Accounting 35: 459-519. 

Khanna, T., K. Palepu, and J. Chang. 2000. Analyst activity around the world. Working paper, Harvard 
University, Boston, MA. 











The Accounting Review, October 2005 


1162 Francis, Khurana, and Pereira 


King, R., G. Pownall, and G. Waymire. 1990. Expectations adjustments via timely management fore- 
casts: Review, synthesis, and suggestions for future research. Journal of Accounting Literature 
9: 113-144. 

Kothari, S. 2001. The role of financial reporting in reducing financial risks in the market. In Building 
an Infrastructure for Financial Stability, edited by E. Rosengren, and J. Jordan, 89—102. Boston, 
MA: Federal Reserve Bank of Boston. 

La Porta, R., E. Lopez-de-Silanes, A. Shleifer, and R. Vishny. 1997. Legal determinants of external 
finance. Journal of Finance 52: 1131-1150. 



































; : , and . 1998. Law and finance. Journal of Political Economy 106: 
1113-1155. 
; 1 , and . 2000. Investor protection and corporate governance. Journal 
of Financial Economics 58: 3—27. 
; , and . 2002. Investor protection and corporate valuation. Journal of 


Finance 57: 1147-1170. 

Lago, M. 2001. The role of financial reporting: Discussion. In Building an Infrastructure for Financial 
Stability, edited by E. Rosengren, and J. Jordan, 103—107. Boston, MA: Federal Reserve Bank 
of Boston. 

Lang, M., and R. Lundholm. 1993. Cross-sectional determinants of analyst ratings of corporate dis- 
closures. Journal of Accounting Research 31: 246—270. 

, and . 2000. Voluntary disclosure and equity offerings: Reducing information asym- 

metry or hyping the stock? Contemporary Accounting Research 17: 623—662. 

, K. Lins, and D. Miller. 2003. ADRS, analysts, and accuracy: Does cross-listing in the Unites 
States improve a firm's information environment and increase market value? Journal of Ac- 
counting Research 31: 317—345. 

Leftwich, R. 1981. Evidence on the impact of mandatory changes in accounting principles on cor- 
porate loan agreements. Journal of Accounting and Economics 3: 3—30. 

Levine, R., and S. Zervos. 1998. Stock markets, banks, and economic growth. American Economic 
Review 88: 537—558. 

, N. Loayza, and T. Beck. 2000. Financial intermediation and growth: Causality and causes. 
Journal of Monetary Economics 46: 31—77. 

Nagar, V., D. Nanda, and P. Wysocki. 2003. Discretionary disclosure and stock based incentives. 
Journal of Accounting and Economics 34: 283—309. 

Ohlson, J., and B. Juettner-Nauroth. 2000. Expected EPS and EPS growth as determinants of value. 
Working paper, New York University, NY. 

Rajan, R., and L. Zingales. 1998. Financial dependence and growth. American Economic Review 88: 
559—586. 

Reese, W., and M. Weisbach. 2003. Protection of minority shareholder interests, cross-listings in the 
United States, and subsequent equity offerings. Journal of Financial Economics 66: 65—104. 

Sengupta, P. 1998. Corporate disclosure quality and the cost of debt. The Accounting Review 73: 459— 
474. 

Stein, J. 2001. Agency costs, information, and capital investment. In Handbook of the Economics of 
Finance, edited by G. Constantinides, M. Harris, and R. Stulz, 109-163. Amsterdam, Holland: 
North-Holland. 

Verrecchia, R. 1983. Discretionary disclosure. Journal of Accounting and Economics 5: 179—194. 

. 1990. Endogenous proprietary costs through firm interdependence. Journal of Áccounting 

and Economics 12: 245—250. 

. 2001. Essays on disclosure. Journal of Accounting and Economics 32: 97-180. 

Welker, M. 1995. Disclosure policy, information asymmetry, and liquidity in equity markets. Contem- 
porary Áccounting Research 11: 801—827. | 




















The Accounting Review, October 2005 


THE ACCOUNTING REVIEW 
Vol. 80, No. 4 

2005 

pp. 1163-1192 


Effects of Accounting-Method Choices 
on Subjective Performance-Measure 
Weighting Decisions: Experimental 

Evidence on Precision and 
Error Covariance 


Ranjani Krishnan 
Michigan State University 


Joan L. Luft 
Michigan State University 


Michael D. Shields 
Michigan State University 


ABSTRACT: Performance-measure weights for incentive compensation are often de- 
termined subjectively. Determining these weights is a cognitively difficult task, and ar- 
chival research shows that observed performance-measure weights are only partially 
consistent with the predictions of agency theory. Ittner et al. (2003) have concluded 
that psychology theory can help to explain such inconsistencies. In an experimental 
setting based on Feltham and Xie (1994), we use psychology theories of reasoning to 
predict distinctive patterns of similarity and difference between optimal and actual sub- 
jective performance-measure weights. The following predictions are supported. First, 
in contrast to a number of prior studies, most individuals' decisions are significantly 
influenced by the performance measures' error variance (precision) and error covari- 
ance. Second, directional errors in the use of these measurement attributes are rela- 
tively frequent, resulting in a mean underreaction to an accounting change that alters 
performance measurement error. Third, individuals seem insufficiently aware that a 
change in the accounting for one measure has spillover effects on the optimal weighting 
of the other measure in a two-measure incentive system. in consequence, they make 
performance-measure weighting decisions that are likely to result in misallocations of 
agent effort. 
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I. INTRODUCTION 

ccounting research has long stressed the insufficiency of any single financial mea- 
A as a basis for evaluating and rewarding employees, because no single measure 

is a perfect indicator of the employee actions that the evaluation and reward system 
is intended to motivate (Banker and Datar 1989; Feltham and Xie 1994; Datar et al. 2001). 
The use of multiple performance measures is therefore widespread in organizations, but it 
raises nontrivial problems of how diverse measures should be weighted to make overall 
performance evaluation and reward decisions (Hemmer 1996; Ittner and Larcker 1998). 
Agency theory predicts that performance-measure weights will depend on how informative 
the measures are about agents' actions and how congruent the measures are with the prin- 
cipal's welfare (Banker and Datar 1989; Feltham and Xie 1994; Datar et al. 2001). However, 
archival studies that test associations between actual performance-measure weights and 
proxies for informativeness and congruity have reported mixed results (Bushman et al. 
1995; Ittner et al. 1997; Ittner et al. 2003). 

Empirical research shows that weights on multiple performance measures for incentive 
compensation are typically based on subjective judgment, often by individuals who are not 
compensation experts, such as front-line supervisors, branch managers, or small-business 
owners (Baker et al. 1994; Ittner and Larcker 1998; Banker et al. 2000; Ittner et al. 2003; 
Gibbs et al. 2004). Case studies provide examples of the difficulty, uncertainty, and in- 
terpersonal conflict that managers experience in deciding which performance-measure 
weights will best motivate employees to achieve a given goal (Davila and Simons 1997; 
Ittner et al. 2003). Identifying the cognitive sources of this difficulty can help to explain 
performance-measure weighting practice. Ittner et al. (2003) provide archival evidence on 
the subjective weighting of performance measures and conclude that psychology-based 
explanations of subjective performance-measure weighting “may be equally or more rele- 
vant than economics-based explanations in understanding measurement practices in some 
settings" (Ittner et al. 2003, 754). 

We examine how nonexpert individuals' choice of weights on two performance mea- 
sures are influenced by a change in the error variance (precision) of one measure and its 
error covariance with the second measure. We operationalize Feltham and Xie's (1994) 
multiple-action, multiple-measure agency model in an experimental setting where partici- 
pants choose ex ante weights on two performance measures (product cost and product 
quality) in an incentive system for plant managers. We manipulate the precision of the 
product cost measure by using different capacity-costing methods;! we also manipulate the 
covariance between the error in the cost measure and the error in the product quality 
measure. If participants behave as Feltham and Xie's (1994) model predicts, then they will 
put a higher (lower) weight on both cost and quality measures when the precision of the 


— 


The precision of a performance measure can be influenced by a variety of factors, including the task environment 
(see, for example, Prendergast 2002) and the accounting method. Research in psychology shows that individuals’ 
responses to precision in information can depend on the source of the precision (Nisbett et al. 1983). In this 
study we focus on understanding the effects of precision differences that arise from accounting-method differ- 
ences, keeping the task environment constant. 
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cost measure is higher (lower) and when the negative error covariance between the two 
measures is higher (lower) in absolute value.? 

Based on psychology research on mental models (Markman 1999; Markman and 
Gentner 2001), we predict and find that the precision of the cost measure influences most 
experiment participants' choices of cost-measure weights, but significantly less often influ- 
ences their choices of quality-measure weights. That is, participants seem insufficiently 
aware that a change in the accounting for the cost measure has a spillover effect on the 
optimal weighting of the other performance measure. 

The error covariance of the two performance measures influences most participants’ 
choices of weights on both measures. However, we predict and find that participants’ re- 
sponses to differences in both precision and error covariance are often directionally incor- 
rect. For example, many participants increase the weight on an accounting measure when 
its precision increases, as agency theory predicts, but a substantial minority of participants 
decrease the weight. In consequence, the mean response is an under-reaction to the 
accounting-method change. 

Three important generalizations can be derived from this study. First, the errors in 
performance-measure weighting decisions by nonexpert individuals are not merely random: 
some types of errors are more frequent than others, and identifying these errors can aid in 
explaining and predicting the use of accounting measures in performance evaluation. Sec- 
ond, mental-model theories in psychology can be used not only to explain and predict the 
decisions in this study but also to generate predictions about a variety of other accounting- 
related judgments and decisions. Third, the errors made in the agency setting are system- 
atically different from those made in nonagency (i.e., single-person and competitive market) 
settings. In nonagency settings, error variance and covariance are often neglected or un- 
derused; but to the extent that they are used, their use is directionally consistent with 
optimizing models (e.g., Lipe 1998; Maines 1990; Nelson et al. 2001). In our agency setting, 
in contrast, individuals rarely neglect error variance and covariance but often use them 
directionally incorrectly. This reversal of the pattern of errors indicates a need for caution 
in generalizing from agency settings to nonagency settings or vice versa. Although similar 
judgments and decisions are made in both settings (e.g., how much to rely on an imprecise 
indicator), and errors are often made in both settings, individuals are likely to make different 
errors in these different settings.? 

The remainder of this paper is structured as follows. The next section develops hy- 
potheses based on economics and psychology theories. The two subsequent sections de- 
scribe the experimental method and results. The final section provides a discussion of the 
results including their limitations and implications. 


II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
Weighting multiple performance measures is particularly challenging when agents per- 
form multiple tasks or actions, because optimal incentive contracts must be designed not 


? Performance-measure weights are sometimes interpreted as percentages (e.g., 30 percent of a manager's target 


bonus is based on one measure while 70 percent is based on another measure). Under this interpretation, it 
would be impossible for both weights to increase or for both to decrease. The weights in Feltham and Xie 
(1994), however, are monetary amounts rather than percentages: both weights can increase (decrease) as the 
incentive intensity of pay increases (decreases). 

? This error-pattern reversal is similar to Heath’s (1999) finding that the direction of a judgment bias reverses 
between agency and nonagency settings. In agency (nonagency) settings, individuals systematically overestimate 
(underestimate) the effect of external influences on others' behavior, compared to the effect of these influences 
on their own behavior. 
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only to induce the optimal level of total effort from the agent, but also to motivate an 
optimal allocation of total effort across the multiple actions. This section first introduces 
an agency model of multiple-action, multiple-measure incentive systems (Feltham and Xie 
1994). Then we draw from the cognitive psychology literature to motivate predictions about 
how and why subjective performance-measure weights are expected to differ from the 
optimal weights in the Feltham and Xie (1994) model. 

Three assumptions about the decision environment underlie our analysis. First, we 
assume the environment is one in which performance-measure weighting decisions are made 
by individuals who are not compensation experts, but who must nevertheless decide on 
rewards to motivate their subordinates, and who rely on multiple performance indicators to 
do so. Second, consistent with Ittner et al.’s (2003, 754) emphasis on “the evolutionary 
nature of compensation plans," we assume that individuals choose performance-measure 
weights by using a baseline such as last year's weights or the weights used in other, 
apparently successful, organizational units, rather than analyzing their own situation in 
isolation. They then modify this baseline to fit their own situation. Third, we assume that 
in some cases individuals will know the appropriate modifications from their own or others' 
past experience; but in many cases they will not have such a ready-made solution available 
and will need to reason through the implications of differences between the baseline and 
their own situation in order to choose appropriate performance-measure weights. Subse- 
quent experience can help to fine-tune the weights, but the initial reasoning is important. 
As Brickley et al. (1996, 6) argue, “before any change is made, it is important [for man- 
agers] to analyze its likely consequences and forecast its impact on the firm ... uncritical 
experimentation can expose the firm to an uncomfortably high risk of failure." It is this 
initial reasoning we investigate in the present study. 


Optimal Weighting of Multiple Performance Measures 


Feltham and Xie (1994) model an agency setting in which an agent can allocate effort 
among multiple actions that have different effects on performance measures and on the 
principal's gross payoff. Optimal performance-measure weights in this model depend on 
three attributes of the measures: sensitivity, precision, and congruitv. A measure is more 
sensitive when the agent’s action has a larger expected effect on it. A measure is more pre- 
cise when there is less variation in it due to uncontrollable events (1.e., events other than 
the agent's action). À measure is more congruent when an agent's action that does more 
to increase a performance measure also does more to increase the principal's gross payoff. 

Accounting methods influence optimal performance-measure weights by influencing 
the sensitivity, precision, and congruity of accounting measures. We hold sensitivity and 
congruity constant and examine the decision effects of differences in the precision (or 
inversely, the error variance) of an accounting measure. Differences in the error variance 
of an accounting measure are likely to result in differences in the covariance between the 
error in the accounting measure and the error in other performance measures. We therefore 
also investigate the decision effects of differences in error covariance. 

The Appendix presents the formal model in the two-action, two-measure setting used 
in this study and shows how it is used to generate optimal performance-measure weights 
with the parameter values employed in the experimental task. In the remainder of this 
subsection, we first describe the intuitive reasoning underlying the agency-model predictions 
of the effect of cost-measure precision on the cost-measure weight, then the effect of cost- 
measure precision on the quality-measure weight, and finally the effect of error covariance 
on both performance-measure weights. 
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Cost-Measure Precision and Cost-Measure Weights 

The reasoning represented in Figure 1 shows the possible effects of a change in cost- 
measure precision on cost-measure weighting decisions, holding sensitivity and congruity 
constant. These effects are described in terms of comparison to a baseline level of cost- 
measure precision and a baseline cost-measure weight. 

Links 1A through 7A in Figure 1 describe the reasoning of individuals who employ a 
subjective version of the agency model, while links 1B, 2B, 5B, and 6B represent alter- 
natives to agency-model reasoning. Individuals with subjective agency models attend to 
differences in the precision of performance measures (link 1A) and reason that basing 
incentive compensation on a less precise measure will result in more variable (risky) com- 
pensation to the agent for any given level of cost-reduction effort (link 2A). This variability 
is unattractive to the risk-averse agent (link 3A). Consequently, the agent will require a 
higher expected payoff in return for a given amount of effort when the risk is higher (link 
4A): motivating effort by the agent will be more costly because it includes a larger risk 
premium. When the price of cost-reduction effort is higher, the agent's effort becomes a 
more costly input, and the principal acquires less of it in equilibrium. Thus, the optimal 
response to lower precision of the cost measure is a lower cost-measure weight (link 5A). 


Cost-Measure Precision and Quality-Measure Weights 

Figure 1 also shows the effect of cost-measure precision on the quality-measure weight 
in a setting where both cost and quality are valuable to the principal. In this setting, the 
incentive system is designed to motivate not only the optimal overall level of effort, but 
also the optimal allocation of total effort among the actions. A level of total effort that is 
optimal if its allocation is appropriately balanced between cost- and quality-related actions 
will often not be optimal if the effort is devoted only to cost or only to quality. 

In consequence, if a different cost-measure weight is chosen in response to a difference 
in cost-measure precision, then a different quality-measure weight must also be chosen to 
maintain the optimal balance. To understand why, consider a principal who chooses a lower 
weight on the cost measure in response to reduced cost-measure precision, but does not 
change the weight on the quality measure. The agent will then shift effort away from cost 
reduction (for which the relative payoff has decreased) and toward quality improvement, 
to an extent that is not optimal for the principal. (Banker et al. [2002] document an example 
of such effort-shifting.) Hence, when cost-measure precision is lower than the baseline level, 
the principal should lower the weights on both the cost and quality measures in order to 
maintain an optimal allocation (balance) of effort (links 6A and 7A in Figure 1). In the 
resulting equilibrium, the level of effort directed toward quality improvement will be lower 
than if the weight on the quality measure had remained unchanged, but the principal's 
expected payoff will be higher than it would be if the agent exerted a higher level of effort 
with a more unbalanced allocation. A similar line of reasoning predicts that when cost- 
measure precision is higher than the baseline level, the principal should put higher weights 
on both the cost and quality measures. 


Error Covariance and Performance-Measure Weights 

The reasoning underlying agency-model predictions of the effects of error covariance 
follows the same logic as the effects of cost-measure precision and is summarized in Figure 
2. Holding cost-measure precision constant, the lower the absolute value of the negative 
error covariance among different measures is, the less the errors in different measures tend 
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FIGURE 1 
Effects of Cost-Measure Precision on Cost- and Quality-Measure Weighting Decisions 


Cost measure has lower precision than baseline precision. 


“fo n 


Attend to (difference in) precision. No difference in cost- and quality-measure 
weights. Reasoning: not attend to precision. 


2B 







2A 


Reasoning: precision is relevant, because No difference in cost- and quality-measure 
lower precision has undesirable consequences weights. Reasoning: precision is not relevant to 
for an agent's compensation. weighting. 


"ul 


Reasoning: consequence of difference in 
precision is compensation risk to a risk-averse 


agent. 
4A 
5B 
Reasoning: higher compensation risk requires —  —9* Higher weight on low-precision cost 
higher pay for the same effort. measure. Reasoning: positive association 
between risk and return. 
5A 









Lower weight on the low-precision cost 

measure. Reasoning: when agent requires 

higher pay for cost-reduction effort, principal 

purchases less cost-reduction effort by lowering 6A 
the cost-measure weight, which also reduces 
the risk premium required. 


6B 


6A 


Reasoning: changing cost measure weight Quality-measure weight does not differ. 
without changing quality measure weight will Reasoning: no implications for the quality 
induce a shift of effort between cost and measure. 


quality. 
7A | 


Change weight on quality measure to achieve 
optimal mix of cost and quality effort. Reasoning: 
mix as well as level of effort is important to 
maximize principal’s payoff. 


(continued on next page) 
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FIGURE 1 (continued) 


. Agency reasoning for cost-measure weighting follows paths 1A; 2A, 3A, 4A, and 5A. 
. Agency reasoning for quality-measure weighting follows paths 1A, 2A, 3A, 4A, 5A, 6A, and 7A. 
. Incomplete reasoning based on the risk-return association follows paths 1A, 2A, 3A, 4A, and 5B for cost- 
measure weighting. 
. Incomplete reasoning based on the risk-return association follows paths 1A, 2A, 3A, 4A, 5B, 6A, and 7A for 
quality-measure weighting. 
. Hypotheses 
Hl: Cost-measure precision influences cost-measure weights. Number of individuals arriving at links (SA 
+ 5B) > number of individuals arriving at links (1B + 2B). 
H2: Directional errors in use of cost-measure precision are more frequent than errors of nonuse. Number of 
individuals arriving at link 5B > number of individuals arriving at links (1B + 2B). 
H3: Cost-measure precision influences cost-measure weight more frequently than it influences quality- 
measure weight. Number of individuals arriving at links (5A + 5B) > number of individuals arriving at 
link 7A. 


UA +. U hJ e 


to cancel each other out when the measures are combined in an overall performance eval- 
uation or bonus formula. The less the errors cancel out each other, the higher the risk to 
which the agent's compensation is exposed (links 1A, 2A, and 3A in Figure 2). As in the 
case of precision, when the error covariance level exposes the agent to higher compensation 
risk, a higher risk premium is required to motivate a given level of effort. The principal 
purchases less agent effort in equilibrium, because effort has become a more costly input. 
This lower level of effort purchase is achieved by a lower weight on the two performance 
measures (links 4A-5A in Figure 2). 


Subjective Performance-Measure Weights and Mental Models 


An agency model is a formal scientific representation of a system of causal relations 
that can be used to decide, explain, and predict performance-measure weights in incentive 
systems. Mental models are subjective, internal representations of systems of causal rela- 
tions that can also be used to support decisions, explanations, and predictions of phenomena 
like performance-measure weights in incentive systems (Markman and Gentner 2001). Men- 
tal models usually differ from formal scientific models with respect to three properties, 
which we expect will affect subjective weighting of performance measures for incentive 
compensation (Markman 1999; Markman and Gentner 2001): 


e° Mental models are qualitative rather than quantitative: they represent directional 
relations (e.g., X increases or decreases Y) and approximate relative magnitudes of 
relations but not exact amounts (e.g., X, has a larger effect on Y than does X,). 

e Mental models often substitute more familiar attributes for the attributes in formal 
scientific models. Statistical attributes like conditional probability and covariance are 
often replaced by attributes like similarity, familiarity, and causal propensity, which 
individuals assess more naturally or spontaneously when examining their environ- 
ment and access more readily in judgment and decision-making (Kahneman and 
Frederick 2002). In some but not all cases, using the natural attribute (e.g., causality) 
results in the same judgments and decisions as using the formal statistical attribute 
(e.g., covariance). 

* Mental models are often incomplete compared to formal scientific models. They 
typically "neglect some of the information relevant to the behavior of the system" 
(Markman and Gentner 2001, 230). They are likely to include direct effects or short 
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FIGURE 2 
Effects of Covariance on Cost- and Quality-Measure Weighting Decisions 


Cost and quality measures have less negative error covariance than baseline covariance. 
1A | 1B 


Attend to (difference in) covariance. No difference in cost and quality measure 
weights. Reasoning: not attend to covariance. 


2A 2B 
Reasoning: covariance is relevant, because less No difference in cost and quality measure 
negative covariance has undesirable weights. Reasoning: covariance is not relevant 
consequences for an agent’s compensation. to weighting. 

3A 


Reasoning: consequence of less negative 
covariance is compensation risk to a risk- 
averse agent. 


4A 
5B 
Reasoning: higher compensation risk requires — — » Higher weight on cost and quality 
higher pay for the same effort. measures. Reasoning: positive association 
between risk and return. 
5A 


Lower weight on cost and quality measures. 
Reasoning: when agent requires higher pay 

for effort, principal purchases less effort by 
lowering the weights on cost and quality 
measures, which also reduces the risk 
premium required. 


1. Agency reasoning follows paths 1A, 2A, 3A, 4A, and 5A for cost- and quality-measure weights. 
2. Incomplete reasoning based on the risk-return association follows paths 1A, 2A, 3A, 4A, and 5B for cost- 
and quality-measure weights. 
3. Hypotheses 
H4: Error covariance influences cost- and quality-measure weights. Number of individuals arriving at links 
(5A + 5B) > (1B + 2B). | 
H5: Directional errors in use of error covariance are more frequent than errors of non-use. Number of 
individuals arriving at link 5B > number of individuals arriving at links (1B + 2B). 
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causal chains (e.g., X influences Y) while omitting indirect effects or longer, more 
complex causal chains (e.g., W influences X, which influences Y, and both X and Y 
influence Z) (Sterman 1989; Diehl and Sterman 1995). 


Because mental models are qualitative (property (1) above), our hypotheses are about 
the existence and direction, rather than the exact magnitude, of the effects of cost-measure 
precision and error covariance on performance-measure weights. The first three hypothe- 
ses (H1—H3) are related to individuals’ use of performance-measure precision in choosing 
performance-measure weights, while H4 and H5 examine individuals' use of error covari- 
ance. We use the substitution property of mental models (property (2) above) to motivate 
H1 and H4, and the incompleteness property of mental models (property (3) above) to 
motivate H2, H3, and H5. 


Use of Cost-Measure Precision in Performance-Measure Weighting 

: The first important way in which individuals’ mental models can differ from the agency 
model is if individuals do not attend to measurement precision (Figure 1, link 1B) or attend 
to it but do not use it (link 2B). Failure to use precision can arise from multiple sources. 
Some individuals believe precision is irrelevant in principle to performance-measure weight- 
ing decisions; thus, they might either consider and reject precision as a determinant of 
weights or develop the habit of not attending to it. Interview- and survey-based research 
indicates that some managers believe that a manager's job description includes an obligation 
not to be risk-averse (March and Shapira 1987), which would make compensation risk 
irrelevant. Practitioner literature also includes instances of a belief that if some individuals 
in an organization are offered a bonus for performance, then others with jobs that are similar 
in some respect (rank, base pay, etc.) should be offered a similar bonus, without considering 
differences in measurability of performance (e.g., Santovec 2001). 

Another possible reason for failure to use precision is that precision is an abstract 
statistical attribute of measures, and individuals rarely assess (i.e., attend to and estimate) 
such attributes naturally, without being prompted to do so (Nisbett et al. 1983; Kahneman 
and Frederick 2002). For any imperfect indicator, y, of any unknown value, a, where y 
= pa + £, and e is an error term with mean 0 and variance o?(e), precision is the inverse 
of the error variance o?(e). Prior research on nonagency judgments and decisions—for 
example, in estimations of unknown values in single-person or competitive-market set- 
tings—shows that individuals’ judgments are often insufficiently, or not at all, responsive 
to differences in o?(£) when individuals are using y (e.g., a sample value, a current value) 
to make a judgment about a (e.g. a population value, a future value) (Tversky and 
Kahneman 1971; Borgida and Nisbett 1977; Griffin and Tversky 1992; Nelson et al. 2001). 

We expect, however, that most individuals will attend to and use measurement precision 
in performance-measure weighting decisions (i.e., they will follow links 1A and 2A rather 
than 1B and 2B in Figure 1). The use of statistically valid reasoning is often domain- 
specific (Nisbett et al. 1983), and in the domain of the agency setting, individuals can 
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substitute the cognitively more accessible but statistically identical attribute of controlla- 
bility for precision.* 

In Feltham and Xie’s (1994, 433) definition of precision, high precision (low o7(e)) 
represents low impact of “uncontrollable events influencing the performance measure.” For 
a performance measure with a given amount of variability, the more controllable the mea- 
sure is, the less of the total variation in the measure is due to o2(g) and more is due to 
variation in a (the agent’s actions). Thus, for such a measure, an increase in precision is 
also an increase in controllability (i.e., a decrease in the uncontrollable variation represented 
by c?(£))? 

Controllability is expected to be more cognitively accessible than precision, however, 
for two reasons. First, controllability is based on causal relations between an agent’s actions 
and the related performance measure; and causality is a highly accessible attribute, which 
individuals are likely to use in judgments and decisions (Kahneman and Frederick 2002). 
Second, most management accounting textbooks discuss controllability (e.g., Atkinson, et 
al. 2004; Horngren et al. 2006; Zimmerman 2006), and practitioner literature emphasizes 
the desirability of choosing more controllable performance measures (Chingos and Peat 
Marwick 1997; Heneman 2001; Niven 2002). Thus, individuals with some business training 
or experience have probably been exposed to the idea that a performance measure is more 
valuable when it is more controllable by the agent whose performance is being evaluated.? 

As noted earlier, the cognitive accessibility of the attributes of a stimulus—the ease 
with which they come to mind and the extent to which they are assessed spontaneously—is 
an important determinant of their influence on judgments and decisions (Kahneman 2003). 
‘Because controllability is cognitively accessible and is statistically identical to precision in 
our agency setting, we expect that precision will influence performance-measure weighting 
decisions. That is, we expect that more individuals will arrive at links 5A and 5B in Figure 
1 (influence of precision on cost-measure weights) than at links 1B and 2B (no influence 
of precision on cost-measure weights). 


H1: Cost-measure precision will influence individuals’ subjective weights on the cost 
measure in a two-measure incentive system. 


4 The attribute substitution documented in this study is somewhat atypical, in that controllability and precision 
are statistically but not cognitively identical for the decision we examine (weighting performance measures over 
which the agent has nonzero influence). Most instances of attribute substitution involve attributes that are as- 
sociated with each other but are neither statistically nor cognitively identical (Kahneman and Frederick 2002). 
For example, if individuals are asked to estimate the likelihood that firms’ profits will decline after a merger 
(probability of profit decline conditional on a merger having taken place), some will instead answer as if they 
had been asked how easily instances of post-merger profit declines come to mind (availability). Availability is 
a more cognitively accessible attribute than conditional probability, but it is not statistically identical: events can 
be more available in memory because they are more probable and therefore have been more frequent, but they 
can also be more available because of recency, vivid media coverage, etc. and are not necessarily more probable. 

> In decision settings where a is not an agent’s action but a value such as future earnings or firm value (and y is, 
for example, current earnings), precision is not related to controllability. There is also one exception to the 
identity of these two attributes in the agency setting. If ~ = 0 (the agent’s action has absolutely no influence 
on the performance measure), then 1/o*(£) (precision) can vary without varying controllability, which remains 
at zero. 

$ The “controllability principle" as advocated in earlier literature often recommended not using any performance 
measures an individual could not completely control (for summaries of this literature, see Choudhury [1986] 
and Merchant [1985]). Thus, in the extreme, performance measures with nonzero error variance would not be 
used, and differences in nonzero error variance would be irrelevant. But more recent literature defines control- 
lability as degree of influence rather than complete control over the measure and considers differences in degree 
of influence as relevant (e.g., Horngren et al. 2006; Atkinson et al. 2004). 
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The focus of HI is on whether individuals attend to and use precision in their 
performance-measure weighting decisions, but not on whether they use it exactly as the 
agency model predicts. Our next hypothesis, H2, focuses on how individuals use precision. 

Hypothesis 1 predicts that most individuals will recognize that a decrease in 
performance-measure precision increases the riskiness of agents' compensation, and that 
this is costly if agents are risk-averse. If individuals’ reasoning is incomplete relative to the 
agency model, however, they may rely on their expectation of a positive association between 
risk and return and conclude that the weight on the cost measure should be higher (thus 
increasing the return to the agent for cost-reduction effort) when there is more risk, as some 
practitioner literature advocates (Bloom 1999, 28). This reasoning does not consider all of 
the consequences of responding to higher risk with higher performance-measure weights, 
however. 

More complete agency-theory reasoning would consider that, while higher pay can 
compensate the agent for bearing more risk, increasing the weight on the performance 
measure increases that risk further, which requires an even higher risk premium. Moreover, 
as risk premiums increase, the cost of agent effort can rise above its value to the principal. 
As with any other input, when the price of agent effort is higher, the principal buys less 
agent effort in equilibrium. The principal "buys less effort" by putting a lower weight on 
the performance measure when its precision is lower, rather than the higher weight indicated 
by incomplete reasoning based on the risk-return association (link 5A versus 5B in Figure 
1). 

The directional error in performance-measure weights that we expect to result from 
such incomplete risk-return-based reasoning contrasts with the decision errors found in 
single-person judgment settings, where individuals often make insufficient use of precision 
and error covariance indicators (Borgida and Nisbett 1977; Griffin and Tversky 1992; Lipe 
1998; Maines 1990), but do not often exhibit directionally incorrect use (so far as we are 
aware). In single-person or competitive-market settings, individuals need only reason 
through the consequences of precision to themselves (e.g., the uncertainty of return on an 
investment about which they have imprecise information). For individuals who find this 
uncertainty aversive, it does not require a long or complex chain of reasoning to decide 
that such an investment is unattractive. 

In an agency setting, in contrast, individuals need to reason through how measurement 
precision will affect another individual, how the other individual will respond to these 
effects, how the other individual’s responses will affect themselves, and how they should 
act in view of the other individual’s expected behavior. Bloomfield (1997) and Wilks and 
Zimbelman (1999) have shown in audit-game settings that completing this strategic rea- 
soning is rarer than completing the simpler reasoning by which individuals determine how 
a condition directly affects themselves. We expect similar results in our agency setting. 
Because individuals’ reasoning often truncates long chains of indirect causal effects (i.e., 
mental models are often incomplete; Sterman 1989; Diehl and Sterman 1995), we expect 
that many individuals will not correctly complete the long chain of reasoning implicit in 
the agency model. Truncating the line of reasoning at link 5B will result in directional 
errors in cost-measure weighting. 

To test our expectation of a distinctive pattern of response to cost-measure precision, 
based on the substitution and incompleteness properties of mental models, we predict a 
difference in the relative frequency of two deviations from the agency-model prediction. 
Hypothesis 2 predicts that because individuals readily access controllability (links 1A 
through 4A, Figure 1), but then do not reason completely through the consequences (link 
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5B instead of 5A), directional errors in the use of precision in cost-measure weights will 
occur more frequently than failure to use precision in the choice of cost-measure weights. 
That is, we expect that more individuals will arrive at link 5B than at links 1B and 2B. 


H2: Directional errors in the use of cost-measure precision will occur more frequently 
than failure to use cost-measure precision in individuals’ choice of cost-measure 
weights. 


The formal agency-theory model predicts that a change in the precision of the cost 
measure will influence the weights on both cost and quality measures. If decision error in 
subjective weighting is random, then errors of failure to use precision should be equally 
likely for both measures. In contrast, if subjective performance-measure weighting follows 
the reasoning shown in Figure 1, and if error is created by incompleteness in this reasoning, 
then failure to use cost-measure precision will not be equally likely for both performance 
measures. Specifically, when individuals change the weight on the cost measure (link 5A 
or 5B, Figure 1), many are likely to stop there rather than consider possible effects of the 
cost measure's precision on other performance measures (links 6A and 7A, Figure 1). 
Additional reasoning is required to infer that if the cost-measure weight is lowered, but the 
quality measure weight is unchanged, then the agent will shift too much effort toward 
quality improvement, and this suboptimal effort reallocation could be prevented by choosing 
a lower weight on the quality measure. Hypothesis 3 predicts that some individuals will 
not complete this additional reasoning and thus will choose different cost-measure weights 
but fail to choose different quality-measure weights. That is, we expect that more individuals 
will arrive at links 5A and 5B than at link 7A in Figure 1. 


H3: Individuals’ subjective cost-measure weights will be influenced by cost-measure 
precision more frequently than will their subjective quality-measure weights. 


Use of Error Covariance in Performance-Measure Weighting 


We expect error covariance to influence subjective performance-measure weighting, 
although prior accounting-related experiments in nonagency settings have found significant 
underuse of covariance information. Lipe (1998) found that most participants in an exper- 
iment failed to use covariances of securities returns in investment decisions, even though 
they were experienced investors, they made appropriate use of the other information avail- 
able to them (expected returns and variance of returns), and the covariance information was 
made salient through a within-subjects manipulation. In Maines (1990), participants used 
mulüple sales or earnings forecasts that had different levels of individual-forecast error and 
error correlation across forecasts, in order to obtain the most accurate consensus forecast 
possible ór to judge the accuracy of different consensus forecasts. Both financial analyst 
and M.B.A.-student participants failed to make use of error correlation when it was ma- 
nipulated between-subjects. When error correlation was manipulated within-subjects, the 
majority of participants did not make use of error correlation when forecasts differed with 
respect to both individual accuracy (precision) and error correlation. 

In our agency setting, however, we expect that individuals will use error covariance in 
their performance-measure weighting decisions even when precision varies as well, because 
(as with precision) they substitute the more cognitively accessible attribute of controllability. 
The higher the error covariance between two measures is (that is, the higher the absolute 
value of the negative covariance), the less a combination of the two measures is influenced 
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by factors an agent cannot control, and the less the agent's compensation (based on the 
combination of measures) is exposed to uncontrollable risk (Figure 2). For example, an 
exogenous change in production volume that increases performance on a per-unit cost 
measure could also create stress in the production system that reduces quality performance. 
The more these two effects offset each other, the less an overall performance evaluation 
that depends on both will be influenced by uncontrollable events, and the higher the weight 
that can be put on both performance measures. 

Because error covariance is a property of both performance measures, H4 predicts that 
it will influence the subjective performance measure weights on both measures. That is, 
more individuals will arrive at links 5A and 5B than at links 1B and 2B in Figure 2. 
Hypothesis 5 uses the logic underpinning H2, which assumes that most individuals will 
readily access controllability, but some will then invoke a risk-return relationship without 
reasoning completely through its consequences. These individuals will mistakenly put a 
higher (lower) weight on performance measures when compensation risk due to error co- 
variance is higher (lower). As a result, H5 predicts a distinctive pattern of decision error: 
directional errors in the use of error covariance will be more frequent than failure to use 
error covariance in performance measure weighting. That 1s, more individuals will arrive 
at link 5B than at links 1B and 2B in Figure 2. 


H4: The error covariance of cost and quality measures will influence individuals' sub- 
jective weights on both the cost and quality measures in a two-measure incentive 
system. 


H5: Directional errors in the use of error covariance will occur more frequently than 
failure to use error covariance in individuals’ choice of performance-measure 
weights. 


HI. EXPERIMENTAL METHOD 
Participants 


Thirty-two M.S. Accounting students and M.B.A. students who had completed at least 
one course in management accounting volunteered to participate in the experiment." These 
participants had completed a mean of 2.03 three-hour semester length statistics courses 
(S.D. — 0.84, range 1—6) and 1.48 microeconomics courses (S.D. — 0.79, range 1—4). Their 
work experience as managers or accountants (not including nonprofessional work experi- 
ence) ranged from zero to five years, with a mean of eight months. The participants were 
paid performance-contingent compensation, as described below. 


Experimental Materials and Procedure 


Participants received introductory materials explaining that their task was to “‘design 
bonus plans that will motivate [plant] managers to maximize the expected value that their 
plants add to the economic value of your firm." The materials then explained the setting 
in terms consistent with the Feltham and Xie (1994) model (risk-averse and effort-averse 
managers, risk-neutral firm owners, one-period decision setting, etc.) and the parameters 
shown in the Appendix (Table A1). Participants received parameter values and optimal 
weights for cost and quality measures at one of four plants (baseline plant); they then 


? Decision performance did not differ significantly between M.B.A. and M.S. students: correlations between degree 
program and decision errors identified in Table 1 were not significant (all p > .05) 
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received parameter values and were asked to choose weights for the two performance 
measures at each of the other three plants, based on the separate information given for each 
plant (test plants).* 

One plant for which participants chose performance-measure weights differed from the 
baseline plant with respect to the precision of the cost measure, one plant differed from 
the baseline with respect to the error covariance of cost and quality measures, and one 
plant differed from the baseline with respect to both cost-measure precision and error 
covariance. Each of the four plants was used as the baseline for about one quarter of the 
participants. Participants received information on all four plants simultaneously. We ex- 
pected that the provision of a baseline and the opportunity to compare it to all of the test 
plants simultaneously would simplify the participants' task. For example, a participant who 
received the information shown in Table A1 for the baseline plant had to decide whether 
to use this plant's performance-measure weights of $318 and $137 per unit of performance 
measure, or to modify them for another plant that was identical in every respect except for 
a change in capacity-costing method that increased the precision of the unit product cost. 

To deter concerns about the morale effect of incentive systems that varied across plants, 
the experimental materials stated that the four plants were “distant from each other geo- 
graphically and in terms of firm organization. The managers have no contact with each 
other, so you do not need to worry about negative effects on morale from managers’ com- 
paring bonus plans.” In order to deter possible concerns that lower-than-baseline bonuses 
would result in compensation below the plant managers’ reservation utility, the experimental 
materials stated that participants’ decisions only determined how dependent the annual 
bonus was on these particular performance measures: “Your firm's human resources de- 
partment designs managers’ total compensation packages to be competitive in the mana- 
gerial labor market.” 

Before they made their decisions, participants were told they would receive at least $7 
for completing the experiment. They were also told that they could receive up to an addi- 
tional $8 depending on the quality of their incentive design decisions. The closer their 
incentive decisions were to the optimum, the higher pay they would receive.’ 

Participants self-paced their way through the experimental materials. After they finished 
the experimental task, they turned in the materials and received a separate packet with post- 
experiment questions. These questions were intended to measure: (1) whether participants 
observed and correctly interpreted key elements in the experimental materials, such as 
differences in precision and error covariance across the four plants, the information on plant 
managers' preferences, etc.; (2) participants' level of interest in the experimental task and 
self-reported effort and motivation levels; (3) participants’ explanations of their choice of 
performance-measure weights; (4) analytic ability, as measured by the GRE questions used 
as an ability measure in Bonner and Lewis (1990), Bonner et al. (1992), Bonner and Walker 
(1994), and Dearman and Shields (2005); and (5) participants’ work experience and 
education. 


5 The experimental materials also included a performance-weighting decision in a one-measure setting (cost mea- 
sure only) to familiarize participants with the task. Behavior in the one-measure setting was qualitatively con- 
sistent with behavior in the two-measure setting: participants responded to the change in cost precision but 
anchored on the baseline and often chose weight differences in the wrong direction. 

? Actual pay was determined by calculating the total difference, across all weighting decisions, between the optimal 
performance-measure weights and the weights participants chose. The four participants with the smallest total 
differences received the full $8; the four with the next-smallest total error received $7, etc. 
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Experimental Design and Independent Variables 


The experimental design was a 3 X 4, in which the three levels of the within-subjects 
factor were the three differences from a baseline in performance-measure attributes: differ- 
ence in cost-measure precision, difference in error covariance of cost and quality measures, 
and difference in both cost-measure precision and error covariance. The use of a within- 
subjects manipulation of differences in performance-measure attributes was consistent with 
evidence that most incentive plans are differences from a previous plan or adaptations of a 
plan that was successful elsewhere, rather than being created without reference to other 
plans (IÍttner et al. 2003). The four levels of the between-subjects factor were the four 
different combinations of baseline and test plants. The use of four different baseline plants, 
each with different combination of cost-measure precision and error covariance (and thus 
four different combinations of test plants), provided assurance that participants' weighting 
decisions were not specific to the parameters of a single baseline-to-test-plant comparison. 
The optimal performance-measure weights in the test plants were higher than in the baseline 
plant for some participants and lower than in the baseline plant for other participants; in 
addition, the difference between optimal weights in the baseline and test plants was rela- 
tively small for some participants and relatively large for others. 

Because we were interested in examining individuals’ responses to changes in 
performance-measure precision that arose from characteristics of the accounting method, 
we manipulated the precision of the cost measure by changing the method of allocating 
overhead capacity costs to units of product. The choice of denominator volume used to 
allocate fixed capacity costs to units of product is an important determinant of the precision 
of full unit product cost, and is the subject of debate in both practice and academic literature 
(Kaplan 1994; Buchheit 2003, 2004). The denominator volume can be either practical 
capacity or a production level (budgeted or actual) that fluctuates from period to period. 
The use of these two denominator volumes will be referred to as the practical-capacity and 
actual-volume methods, respectively. 

Full unit cost fluctuates with actual production volume under the actual-volume but not 
the practical-capacity method. Thus for the plant managers described in the experimental 
materials, who had little or no control over actual production volume, full unit cost was a 
less precise measure under the actual-volume method than the practical-capacity method: 
it measured the manager's performance with more error. The descriptions of costing meth- 
ods that the participants received are shown in the Appendix, Table A1. The description of 
precision was, “Standard deviation (uncertainty) of actual full unit product cost, due to 
factors beyond plant manager's control" with values of either $0.20 (low precision) or 
$0.14 (high precision). 

Error covariance was manipulated by changing the value of a parameter labeled, “Re- 
lation between uncontrollable influences on cost and defect measures." The parameter had 
a value of either —0.007 (low) or —0.02 (high) and was explained to participants as follows: 


Some factors beyond the plant manager's control affect both production cost and de- 
fects. At this plant, these uncontrollable factors tend to have opposite effects on pro- 
duction cost and defects. This means that if uncontrollable factors decrease measured 
cost in a given period, they will tend to increase measured defects in that period ... 
This relationship is shown by the negative sign on the estimate of the relation between 
uncontrollable influences on the cost and defect measures. The larger the absolute value 


The Accounting Review, October 2005 


1178 Krishnan, Luft, and Shields 


of this estimate, the more likely it is that a large uncontrollable increase in costs will 
be accompanied by a large uncontrollable decrease in defects or vice versa.!? 


IV. RESULTS 
Descriptive Statistics 


Because the hypotheses predict the existence and direction, not the exact magnitude, 
of divergence from optimal decisions specified by the Feltham and Xie (1994) model, the 
classification of participants’ decisions in Table 1 is based on the existence and direction 
of participants' response to differences in precision and error covariance. (The magnitudes 
of optimal and actual weight differences appear in Table 2 and are used in supplementary 
analyses.) The cells in Table 1 report the number of participants who made directionally 
correct use (column a), directionally incorrect use (column b), or no use (column c) of 
cost-measure precision and/or error covariance when one of these attributes differed from 
its baseline value, holding the other attribute constant.!! 

Over all of the 128 performance-measure weighting decisions in Table 1 (32 partici- 
pants X 4 decisions per participant), decisions that are qualitatively consistent with the 
agency model are the most frequent (61 out of 128 decisions, column a). Participants whose 
decisions are reported in this column behave consistently with the qualitative agency rea- 
soning shown in the “A” links in Figure 1 (1A through 5A for cost-measure weighting 
decisions, and JA through 7A for quality-measure weighting decisions). 

The second most frequent type of performance-measure weighting decision (45 out of 
128 decisions, column b) is directionally incorrect use of precision and/or error covariance. 
These decisions are consistent with an incomplete version of agency reasoning that focuses 
on the risk-return relation but fails to infer all of its consequences (link 5B in Figures 1 
and 2). 

Failure to use precision and/or error covariance (22 decisions out of 128, column c) is 
relatively rare for most decisions in the experiment, although the frequencies differ consid- 
erably across the four rows in column c. In row 2, which reports quality-measure weighting 
decisions when cost-measure precision differs across plants, the frequency in column c (n 
— 12) is similar to frequencies in columns a and b. In the other three rows of column c, 
however, frequencies are lower than in all other cells in the table (n — 5, 4, and 1 for rows 
1, 3, and 4, respectively). 


Hypothesis Tests 


To test the hypotheses, we used nonparametric statistics that provided high power and 
were not dependent on asymptotic properties of the relevant distributions; thus they were 


19 The term “controllable” was used explicitly in the manipulations, in order to provide participants with infor- 
mation they would be likely to have in the natural environment. For example, the superior of plant managers 
like those described in the experimental materials could be expected to know that the plant managers had little 
control over production volume. The experiment was intended to test how participants responded to known 
differences in controllability, rather than to test whether they could infer controllability from error variance and 
covariance statistics. 

!! When both attributes differed simultaneously from the baseline, participants' weighting decisions (not shown in 
Table 1) were similar to the decisions they made when only error covariance differed from the baseline. 
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TABLE 1 
Descriptive Statistics and Tests of Hypotheses 1—5 


Each cell reports the number of participants who made a given performance-measure weighting 
decision (Panel A) or pair of decisions (Panel B). 


Panel A: Frequency of individual performance-measure weighting decisions when cost- 
measure precision or error covariance differs from baseline. References to Figures 1 
and 2 indicate the links in the chain of reasoning that result in the decision reported in 
that cell. Total number of decisions — 32 participants X 4 decisions — 128. 


Difference in Performance-Measure 


Weights 
a. Directionally b. Directionally c. No Differencé in 
Correct Incorrect Performance- 
Difference Difference Measure Weights n 
Cost-Measure Precision 
Differs 
1. Cost-Measure 15 12 5 32 
Weighting Decision Fig. 1: 5A Fig. 1: 5B Fig. 1: 1B+2B 
2. Quality-Measure 10 10 12 32 
Weighting Decision Fig. 1: 7A via Fig. 1: 7A via5B Fig. 1: 1B+2B+6B 
5A and 6A and 6A 
Error Covariance 
Differs 
3. Cost-Measure 14 14 4 32 
Weighting Decision Fig. 2: 5A Fig. 2: 5B Fig. 2: 1B+2B 
4. Quality-Measure 22 9 1 32 
Weighting Decision Fig. 2: 5A Fig. 2: 5B Fig. 2: 1B+2B E 
Total Number of 61 45 22 128 
Decisions 


Panel B: Frequency of pairs of performance-measure weighting decisions when error 
covariance differs from baseline. This panel reclassifies the data in Panel A, rows 3 and 
4. Panel A reports cost- and quality-measure weighting decisions independently; Panel B 
shows how individuals combined the two decisions (e.g., the decisions that appear in 
Panel A, cell 3c, appear in Panel B, rows 5d + 5e +5f). 


Error Covariance Differs n 
5a. Both weights directionally correct 14 
5b. Both weights directionally incorrect 8 
5c. One weight directionally correct, one weight directionally incorrect 6 
5d. One weight directionally correct, one weight not different from baseline 2 
5e. One weight directionally incorrect, one weight not different from baseline 1 
5f. Both weights not different from baseline _1 

Total 32 


Hypotheses and cell frequencies used in hypothesis testing: 

H1: Cost-measure precision influences cost-measure weights. Panel A, cells (1a + 1b)/32 > 50 percent. 
Binomial test, p < .01. 

H2: Directional errors in use of cost-measure precision are more frequent than errors of nonuse. Panel A, cells 
(1b)/(ib + Ic) > 50 percent. Binomial test, p = .07. 

H3: Cost-measure precision influences cost-measure weight more often than it influences quality-measure 
weight. x7 = 5.14, p < .05. (See text for details.) 

H4: Error covariance influences cost- and quality-measure weights. Panel B, rows (5a + 5b + 5c/32) > 50 
percent. Binomial test, p « .01. 

H5. Directional errors in use of error covariance were more frequent than errors of nonuse. Panel A, cells 3b/ 
(3b + 3c) > 50 percent, 4b/(4b + 4c) > 50 percent; Panel B, row 5b/(5b + 5f) > 50 percent. Binomial 
tests, all p « .02. 
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appropriate for small samples.!? The first three hypotheses test predictions about:partici- 
pants' use of cost-measure precision. Hypothesis 1 predicts that when cost measure preci- 
sion differs from the baseline, more individuals will choose different cost-measure weights 
(Figure 1, links SA and 5B) than keep cost-measure weights the same for otherwise-identical 
plants and managers (Figure 1, links 1B and 2B). When cost-measure .precision differed 
(holding error covariance constant), 27 participants (84 percent: Table 1, cells (la + 1b)/ 
32) chose different weights on the cost measure, while five participants (16 percent: cell 
1c/32) did not. A binomial test indicates that these two proportions are significantly unequal 
(84 percent > 50 percent, p « .01), providing support for H1. 

Hypotheses 2 and 3 predict distinctive patterns of relative frequency of decision errors 
in individuals’ responses to precision. Hypothesis 2 predicts that directional errors in in- 
dividuals' use of precision (Figure 1, link 5B) will be more frequent than failure to use 
precision in cost-measure weighting (Figure 1, links 1B + 2B). When cost-measure pre- 
cision differs from the baseline (holding error covariance constant), a marginally significant 
majority of the decision errors (12 out of 17, or 71 percent: cell 1b/(1b+1c)) are errors of 
direction rather than non-use (71 percent > 50 percent, binomial test, p = .07). These 
results are consistent with H2. 

Hypothesis 3 predicts that cost-measure precision will influence individuals’ subjective 
cost-measure weighting (Figure 1, links 5A + 5B) more frequently than it influences their 
subjective quality-measure weighting (Figure 1, link 7A). .Because cost- and quality- 
measure weighting decisions by the same individual are not independent observations, we 
used a McNemar test with a continuity correction to compare proportions for dependent 
samples (Siegel 1956). The McNemar test compared four frequencies: 20 participants who 
changed the weight on both performance measures (Table 1, cells 2a + 2b), five 
who changed the weight on neither, seven who changed the weight on the cost but not the 
quality measure (5 + 7 = the 12 individuals in cell 2c), and zero who changed the weight 
on the quality but not the cost measure. The test result depended primarily on the relative 
magnitude of the last two groups (7 versus 0), in which participants changed the weight 
on one performance measure but not the other. The significant result of the McNemar test 
(X? = 5.14, p < .05) indicates that cost-measure precision is not equally likely to affect 
weights on cost measures and quality measures. Instead, changes in cost-measure precision 
lead to changes in cost-measure weights more often than to changes in quality-measure 
weights, providing support for H3.? 

Hypotheses 4 and 5 make predictions about the use of error covariance in individuals' 
weighting decisions. Hypothesis 4 predicts that when the error covariance of cost and 
quality measures differs from the baseline, more individuals will choose different weights 
on both the cost and quality measures (link 5A and 5B, Figure 2) than will keep weights the 
same (links 1B + 2B). When error covariance differs (holding cost-measure precision 
constant), cost-measure weights differ for 88 percent of participants (28 of 32: Table 1, 
cells (3a + 3b)/32). Quality-measure weights differ for 97 percent participants (31 of 32: 


7? Ex post power calculations showing the probability of rejecting the null hypothesis at o. = .05, for an actual 
difference between conditions as large as the observed difference, indicated power of 7.90 for H1 and H4, .42 
for H2, and .81 for H5 (separate tests for cost- and quality-measure weights). The power of the McNemar Chi- 
square test used in H3 was .86. 

13 The seven participants who changed the cost-measure weight but not the quality-measure weight made decisions 
consistent with Figure 1: that is, they reached link 5A or 5B (cost-weight change) but stopped there rather than 
continue to link 7A (quality-measure weight change). The zero frequency in the last group used in the McNemar 
test (those who changed the quality-measure weight but not the cost-measure weight) indicates that no partici- 
pants reached link 7A without passing through link 5A or 5B. 
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cells (4a + 4b)/32). Because H4 predicts that error covariance will influence individuals’ 
weighting of both cost and quality measures, we consider only the 88 percent who change 
both weights as behaving consistently with the prediction. This proportion is a significant 
majority of the participants (88 percent > 50 percent, binomial test, p « .01). These results 
provide support for H4. 

Hypothesis 5 predicts that directional errors in individuals' use of error covariance in 
cost- and quality-measure weighting (link 5B, Figure 2) will be more frequent than their 
failure to respond to differences in error covariance (links JB -- 2B). When error covariance 
differs from the baseline (holding cost-measure precision constant), 14 directional errors in 
cost-measure weighting decisions occur (Table 1, Panel A, cell 3b), compared to four errors 
of non-use (cell 3c). Similarly, nine directional errors in quality-measure weighting deci- 
sions occur (cell 4b), but only one error of non-use (cell 4c). When we examine the cost- 
and quality-measure weighting decisions separately, directional errors are significantly more 
frequent than non-use errors: 78 percent of cost-measure weighting errors (cell 3b/(3b 
+ 3c)) are directional and 89 percent of quality-measure weighting errors (cell 4b/ 
(4b + 4c)) are directional (binomial tests for equal frequency of directional and non-use 
errors, all p « .02). When we examine the two decisions together and compare only those 
participants with directional errors in weighting both measures (Panel B, row 5b, n — 8) 
and those with non-use errors in weighting both measures (row 5f, n — 1), directional errors 
are more common (89 percent > 50 percent, binomial test p < .02). These results are 
consistent with H5. 


Supplementary Analysis 


Two sets of supplementary data analysis provide evidence against potential alternative 
explanations for the results. Because the experimental task was relatively difficult, in spite 
of the simplifying effects of providing baselines and relevant parameter values, many par- 
ticipants might have failed to understand it completely. In addition, because of the within- 
subject manipulation and the relatively limited information provided to participants, the 
precision and error covariance manipulations could have been highly salient. Thus, in prin- 
ciple, demand effects could have accounted for participants' use of cost-measure precision 
and error covariance in choosing performance-measure weights, and random decisions due 
to lack of understanding could have accounted for the frequency of directional errors. An 
analysis of the exact magnitudes of participants' performance-measure weight changes, 
shown in Table 2, provides evidence inconsistent with random decision making by partic- 
ipants. A subsequent analysis of participants' responses to post-experiment questions pro- 
vides evidence inconsistent with participants' decisions being driven by lack of understand- 
ing of the task. 


Magnitude of Performance-Measure Weight Changes 

The three panels in Table 2 show performance-measure weighting decisions for each 
of three plants: one where cost-measure precision differed from participants' baseline plant 
(Panel A); one where cost- and quality-measure error covariance differed from their baseline 
plant (Panel B); and one where: both cost-measure precision and error covariance differed 
from their baseline plant (Panel C). Each panel of Table 2 presents four sets of weighting 
decisions, corresponding to the four baseline plants; thus, each of the four rows in a panel 
presents decisions made by a different subset of participants. For example, in Panel A, the 
first two rows show the decisions of participants who chose performance-measure weights 
for a plant with higher cost-measure precision than their baseline plant. Error covariance 
was held constant at the low level for participants whose decisions are shown in the first 
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TABLE 2 
Optimal and Actual Magnitude of Differences in Performance Measure Weights 
When Cost-Measure Precision and Error Covariance Differ 


Panel À: Difference in performance measure weights when cost-measure precision differs from 
the baseline plant and error covariance is held constant. 


Cost- 

Measure Optima] Mean Actual — Optimal Mean Actual 
Precision Difference in Difference in yifference in Difference in 
Compared Error Cost- Cost-Measure Quality- Quality-Measure 

to Baseline Covariance Measure Weights — ^ Measure _ Weights — 
Plant — — Constant — Weights ^ Absolute Signed — Weights — Absolute Signed n 
Higher Low 125 31 14 54 16 5 9 
Higher High 215 59 33 137 31 6 7 
Lower Low —125 82 —16 —54 23 1 9 
Lower High =J15 97 13 = 137 55 -A- 7 


Panel B: Difference in performance measure weights when error covariance differs from the 
baseline plant and cost-measure precision is held constant. 


Error Optimal Mean Actual Optimal Mean Actual 
Covariance Cost- Difference in Difference in  Differencein _ Difference in 
Compared Measure Cost- Cost-Measure Quality.  Quality-Measure 

to Baseline Precision Measure ... Weights — Measure . Weights — 
Plant — Constant Weights ^ Absolute Signed — Weights Absolute Signed n 
Higher Low T] 49 9 116 70 67 9 
Higher High 167 54 22 199 80 —63 9 
Lower Low —T1 53 9 —116 40 2 7 
Lower High —167 128 —5 — 199 82 —26 7 


Panel C: Difference in performance measure weights when both cost-measure precision and 
error covariance differ from the baseline plant. 


. 

easure 

Error Precision Optimal Mean Actual Optimal Mean Actual 
Covariance Difference Difference in — Difference in  Differencein — Difference in 
Compared from Cost- Cost-Measure Quality- Quality-Measure 

to Baseline Baseline Measure Weights = Measure Weights — 
Plant Plant Weights Absolute Signed Weights Absolute Signed n 
Lower Higher 48 52 —14 —62 50 0 7 
Lower Lower —292 124 —54 —253 78 —4] 7 
Higher Lower —48 109 23 62 80 64 9 
Higher Higher 292 53 23 253 62 50 9 


Within each panel of Table 2, four sets of decisions are represented, corresponding to the four baseline plants. 
For example, in Panel A, the first two rows show the decisions of participants who chose performance-measure 
weights for a plant with higher cost-measure precision than their baseline plant. Error covariance was held 
constant at the low level for participants whose decisions are shown in the first row; and error covariance was 
held constant at the high level for participants whose decisions are shown in the second row. The last two rows 
of Panel A show the decisions of participants who chose performance-measure weights for a plant with lower 
cost-measure precision than their baseline plant. Panel B shows decisions when error covariance varied and cost- 
measure precision was held constant. Panel C shows decisions when both cost-measure precision and error 
covariance varied. 
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row, and error covariance was held constant at the high level (larger absolute value of 
negative covariance) for participants whose decisions are shown in the second row. The 
last two rows of Panel A show the decisions of participants who chose performance-measure 
weights for a plant with lower cost-measure precision than their baseline plant. 

The third column of each panel shows how much participants should optimally have 
changed the cost-measure weight in response to a change in performance-measure attributes, 
and the fourth and fifth columns show mean actual changes in the cost-measure weight. 
Because (as expected) directional errors were common, negative and positive changes 
tended to cancel each other out. Therefore the mean signed changes in column 5 understate 
the extent to which individuals responded to performance-measure precision and error co- 
variance. Column 4 in each panel of Table 2 reports mean absolute changes, to provide a 
better measure of the extent of individuals' responses to these performance-measure attri- 
butes.'^ Columns 6, 7, and 8 report optimal and mean actual (absolute and signed) changes 
in quality-measure weights. 

A comparison of "optimal" with corresponding “mean actual absolute" and “mean 
signed" columns shows that participants’ actual weights differed more from their baselines 
when optimal differences from baselines were larger. Using the signed means (which rep- 
resent weaker mean responses than the absolute means), the Pearson correlation between 
the 12 optimal cost-measure weight differences shown in Table 1 and the mean actual 
signed cost-measure weight differences is .69 (p < .05); the corresponding correlation for 
quality-measure weight differences is .83 (p < .05). Thus, it appears that participants were 
not making random decisions. 

Although decisions were not random, it could be argued that demand effects account 
for systematic behavior by participants, because the within-subjects manipulation made 
performance measurement attributes salient. This salience could have helped participants 
guess H1 (response to precision) and could have prompted them to respond accordingly. 
Hypothesis-guessing and demand effects with respect to the other four hypotheses are likely 
to be limited, however, for three reasons. First, participants could, in principle, have guessed 
H4 (response to error covariance), but salient manipulations of covariance in prior literature 
(Maines 1990; Lipe 1998) have not caused individuals to make use of covariance when 
variance (precision) was also manipulated, as it was in our experiment. Participants could 
have guessed that they were supposed to decide which of the information manipulations to 
use in the judgment task, and in prior studies they have often decided to use only error 
variance. Second, it seems unlikely that participants would have guessed H2, H3, and H5 
(i.e., guessed that they were expected to change performance-measure weights in the wrong 
direction or fail to change quality-measure weights). Third, participants had no apparent 
motivation for making weighting errors, other than a belief that these were in fact correct 
decisions. The experimental instructions encouraged them to make economically optimal 
weighting decisions, and they knew that failing to do so would reduce their pay. 


Post-Experiment Questions 
We examined participants' responses to post-experiment questions in order to provide 
additional evidence on the reasoning that influenced their decisions and to eliminate the 


'* Even absolute changes were smaller, on average, than optimal changes, perhaps indicating a tendency to anchor 
on the baseline and adjust insufficiently. We examined the absolute changes separately for participants who did 
and did not make directional errors, in order to determine whether insufficient adjustment and directional errors 
were related. On average, participants who did not make directional errors changed performance-measure weights 
more than participants who did make directional errors, but their changes were still less than the optimal amounts. 
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possibility that participants' decisions were driven by misunderstanding of important fea- 
tures of the experimental setting. For example, participants might have failed to notice that 
plant managers were risk-averse, might have believed the differences in cost-measure pre- 
cision and error covariance were immaterial, might have believed that there was an implicit 
floor or ceiling on the total bonus that limited the decisions they could make, or might 
simply have failed to understand the information provided. 

In the post-experiment questions, participants were asked to agree or disagree (on a 
nine-point scale) with a variety of possible reasons for their performance-measure weighting 
decisions.” We first tested whether patterns of response to the post-experiment questions 
were consistent with the reasoning proposed in Figures 1 and 2. Then we tested whether 
responses indicating this reasoning were more strongly associated with participants' deci- 
sions than responses indicating inattention or misunderstanding of the experimental mate- 
rials. Table A2 shows the complete text of the post-experiment questions, grouped by the 
type of reasoning the questions were intended to capture. 

For the questions about agency-theory reasoning and about beliefs that measurement 
error was irrelevant (questions 1—11), we used confirmatory factor analysis to determine 
whether responses to questions in each of the reasoning-type groups shown in Table A2 
were correlated. (Note that the questions were not grouped by reasoning type in the instru- 
ment participants received.) We then classified participants into the following four catego- 
ries, based on their agreement with one group of questions and disagreement with others. 
A participant was classified as agreeing (disagreeing) with a group of questions if the mean 
of his or her responses to the questions that loaded on the common factor was on the 
"agree" (“disagree”) side of the scale midpoint. Nine percent of participants believed 
measurement error was irrelevant to performance-measure weighting decisions, 28 percent 
used agency reasoning as the basis for their decisions, 50 percent used the risk-return 
association without reasoning through its consequences, and 13 percent did not show clear 
patterns of agreement with one question group and disagreement with others. 

(1) Irrelevance of measurement error. Five of the six questions measuring beliefs 
that measurement error was irrelevant to performance-measure weighting decisions (ques- 
tions 1—4 and 6, Table A2) loaded on a common factor (Cronbach's a = .73). Three (9 
percent) of the 32 participants agreed with these questions, and disagreed with the agency- 
theory and risk-return questions. Consistent with their responses to the post-experiment 
questions, these three participants did not choose different performance-measure weights 
when precision and error covariance differed. 

(2) Agency theory. Three of the four questions measuring agency-theory reasoning 
(questions 7—9, Table A2) loaded on a common factor (Cronbach's a — .75). For both 
agency-theory reasoning and irrelevance of measurement error, questions about 
performance-measure error in general and about cost-measure precision in particular loaded 
on the common factor, while questions that addressed only error covariance (questions 5 
and 10) did not. Nine (28 percent) of the participants agreed with the three agency questions 
that addressed uncertainty in general and precision in particular, and disagreed with the 
irrelevance of measurement error questions and the risk-return question. All nine made 
directionally correct responses to differences in cost-measure precision. 

(3) Incomplete reasoning based on risk-return association. Sixteen (50 percent) of 
the participants agreed with question 11, which represented incomplete reasoning based 


15 The post-experiment questions also included measures of analytic ability. Differences in participants' scores on 
the analytic-ability questions were not significantly correlated with the differences in decisions examined in the 
hypothesis tests (all p > .05). 
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on the risk-return association, and disagreed with the measurement-error irrelevance and 
agency-theory questions. All 16 made at least one directional error in performance-measure 
weighting decisions. Participants who made directional errors were significantly more likely 
to agree with the incomplete reasoning than were individuals who made directionally correct 
decisions (mean responses to question 11 in Appendix Table A2 for these two groups were 
2.4 and 4.8, respectively; t — 3.27, p « 0.006). 

(4) Other. Four (13 percent) of the participants agreed weakly with more than one of 
the three question groups (i.e., their mean response to the questions in a group was within 
half a point of the scale midpoint), so that they were not clearly classified in any of the 
three categories above. 

To test whether participants' reasoning was consistent with that assumed in the hy- 
pothesis motivation or was driven by inattention to or misunderstanding of the information 
given, we selected sets of post-experiment questions that were relevant to each of the 
performance-measure weighting decisions participants made. For example, a question in- 
dicating whether participants had noticed plant managers were risk-averse was relevant to 
all of the performance-measure weighting decisions, while questions that indicated whether 
participants had misunderstood the error covariance information were only relevant to 
weighting decisions involving differences in error covariance. A 0—1 indicator of whether 
a particular decision error was made or not was used as the independent variable in a 
MANOVA, while the dependent variables were responses to the relevant post-experiment 
questions (agree or disagree with a particular line of reasoning, on a nine-point scale). 

In summary, the supplementary analysis yields the following results.!^ First, inattention 
and misunderstanding (e.g., failure to notice that managers were risk-averse, belief that the 
parameter differences across plants were too small to matter, misunderstanding of error 
covariance) do not explain participants' decision errors, except for a marginally significant 
association between failure to use error covariance and failure to attend to the difference 
in error covariance across plants. 

Second, the small number of participants who did not use cost-measure precision and 
error covariance tended to agree with explanations that similarity of job assignment 
and potential impact of cost and quality on firm value should determine performance- 
measure weights, and that error in performance measures was irrelevant. 

Third, participants who used cost-measure precision and error covariance tended to 
agree with either agency reasoning (directionally correct decisions) or incomplete reasoning 
based on the risk-return association (directionally incorrect decisions). They did not agree 
with statements that explained their decisions on the grounds that lower precision and lower 
error covariance led to less fairness in performance measures. If participants had made 
performance-measure weighting decisions and chosen their responses primarily in order to 
present themselves in a favorable light, rather than to explain their actual decision processes, 
then the fairness explanation should have been significantly associated with their decisions. 
The absence of such an association indicates that ex post self-presentation concerns are not 
the primary driver of participants' responses to the post-experiment questions. 


V. DISCUSSION 
Many individuals who are not compensation experts evaluate their subordinates in or- 
ganizations and, at least implicitly, choose weights on multiple performance measures in 
order to make evaluations that will motivate optimal performance by their subordinates. 
The mental-model theory used in this study allows us to predict and explain three ways in 


16 Complete analyses are available from the authors on request. 
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which nonexperts’ reasoning about an agency problem corresponds to, or diverges from, 
the reasoning underlying the formal agency-theory model. First, although individuals' judg- 
ments and decisions tend not to be influenced by precision and error covariance in many 
other settings (e.g., Nisbett 1993; Griffin and Tversky 1992; Lipe 1998; Maines 1990), 
performance-measure weighting decisions in our experimental agency setting are influenced 
by precision and error covariance because individuals can substitute controllability for these 
statistical attributes. 

Second, subjective weights on a particular performance measure are more likely to be 
influenced by the error in that measure than by the error in other measures. Individuals 
tend to consider performance measures one at a time, focusing on the direct effect of each 
measure's error on its own weight, rather than considering performance measures as a 
portfolio in which the error in one measure can indirectly affect the value of other measures. 
Third, many individuals make decisions directionally opposite to those predicted by agency 
theory because they associate higher risk with higher return and try to include the higher 
return in the performance-measure weight. 

This study is subject to the usual limitations of experimental research. Our participants 
were a relatively homogeneous group, and the information provided to them was exactly 
what they needed for their decisions. In natural settings, characteristics of the decision 
makers and the information available to them can differ considerably, and not all combi- 
nations of decision maker and information characteristics will yield outcomes similar to 
those we report. It should be noted, however, that directionally incorrect, risk-increasing 
decisions do not appear to be an artifact of this experiment. A very different experiment 
using a multiperiod experimental labor market with participants in both principal and agent 
roles, with principals free to set both base pay and bonus weights, finds that some principals 
repeatedly offer riskier contracts with higher performance-measure weights when the per- 
formance measure is less precise (Shields and Waller 1988). Directionally incorrect deci- 
sions also do not appear to be confined to student participants in experiments, as shown by 
Bloom's (1999) argument in the compensation practitioner literature that incentive pay 
should be more performance-sensitive (weights on performance measures should be higher) 
when risk is higher. 

The results of this experiment identify two areas for future research. One is a more 
complete account of individuals’ mental models of performance-measure weighting for 
purposes of incentive compensation. This paper uses agency theory as a starting point and 
identifies points at which individuals! mental models can be expected to diverge from the 
agency model, but it does not identify complete alternative (nonagency) models or predict 
the distribution of these models across sub-populations with different experience and 
knowledge. 

A second area for future research is how individuals change their performance-measure 
weighting decisions in response to feedback over time. The suboptimal decisions partici- 
pants made in this single-trial experiment are likely to be modified over time, but initial 
decision errors are costly. Moreover, initial errors can exert a negative influence on sub- 
sequent learning. Krishnan et al. (2002) show in a different accounting setting that direc- 
tionally incorrect initial decisions significantly slow the learning process. Individuals make 
directionally incorrect initial decisions because their belief about (or mental model of) the 
setting is incorrect. They then learn less from outcome feedback because it is inconsistent 
with their mental model and is treated as noise rather than information. In natural environ- 
ments, outcome feedback about incentive compensation decisions under differing risk con- 
ditions can be difficult to interpret because differences in risk are correlated with differences 
in other factors such as competition (Raith 2003) and the delegation of decision rights 
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(Prendergast 2002). These difficulties can be mitigated or exacerbated by factors such as 
the frequency and type of feedback, the complexity or uncertainty of the economic envi- 
ronment, the availability of successful examples in similar organizations that can be imitated 
without extensive analysis, and the knowledge, ability, and motivation of the individuals 
who make performance-measure weighting decisions. 


APPENDIX 
Table A1 shows a baseline version of the information participants received. The param- 
eter values in Table A1 are linked to the Feltham and Xie (1994) model as follows. Per- 
formance measures (here cost and quality, y, and y,, respectively) are modeled as linear 
functions of a plant manager's cost-reduction (a,) and defect-reduction (quality improve- 
ment) (a,) actions: 


yi = Maid. + pod, + £, and (1) 
Yo = HQ, + poe, t &. (2) 


Each action is weighted by a sensitivity parameter (I) that indicates the effect of a man- 
ager’s action j on performance measure i. An error term (g) represents effects on the 
performance measure i other than the plant manager’s actions. The variances and covari- 
ances of these e;'s are represented in a matrix %, with the diagonal terms indicating precision 
in each individual measure and the off-diagonal terms indicating error covariance. The 


principal's gross payoff (x) is also affected by the two types of managerial actions: 

x = ba, + ba, + £, (3) 
where b, = effect of a manager's action j on the principal's gross payoff (a component of 
congruity) and e, = error term representing effects of other influences on the principals 
gross payoff. 


Optimal performance-measure weights are calculated using the parameters given in 
Panel A and equation (7) in Feltham and Xie (1994): 


vt = [ppt + r E]! pb, (4) 


where: 


<i 
Ë 
l! 


a vector of incentive weights; 

matrix of sensitivity coefficients (expected change in cost and quality measures as- 

sociated with a one-unit change in cost-reducing and quality-improvement effort); 

r = plant manager's absolute risk aversion (value assumed to be 1, as in Feltham and 
Xie's [1994, Table 1] numerical example); 

X = variance-covariance matrix representing precision in cost and quality measures and 
error covariance of the cost and quality measures; and 

b = vector of coefficients indicating the effects of the plant manager's cost-reducing and 

quality-improvement efforts on the principal's gross payoff. 


= 
li 


Using Equation (4) above and the parameters provided in the experimental materials, 
optimal performance-measure weights for the four plants are as follows ( "high" covariance 
means a more negative error covariance): 
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Cost-Measure Quality-Measure 
Weight Weight 
Plant 1: Low precision, low covariance 318 137 
Plant 2: Low precision, high covariance 395 253 
Plant 3: High precision, low covariance 443 191 
Plant 4: High precision, high covariance 610 390 
TABLE A1 


Experimental Instrument: A Baseline Version 


Participants received the material shown below, without the descriptions in parentheses that identify 
information items with terms in the Feltham and Xie (1994) model. Participants also received three 
other similar pages, in which the precision of the cost measure (either 0.20 or 0.14) and the error 
covariance (either —0.007 or —0.02) were varied, all other information was identical, and the 
optimal annual bonus amounts were left blank, to be filled in by participants. 


Plant 1 


At this plant, the denominator volume used to calculate actual full unit product cost is actual 
annual production volume. Because the plant manager has very little influence over actual 
production volume, the use of this denominator volume increases the fluctuations in actual full unit 
product cost that the plant manager cannot control. [Alternative method, manipulated between 
subjects: At this plant, the denominator volume used to calculate the fixed overhead portion of 
actual full unit product cost is practical capacity. Practical capacity is the corporate industrial 
engineering department’s estimate of the highest volume of good production that is realistically 
possible for a year. This department’s estimates have proven to be highly accurate in the past. The 
use of practical capacity as the denominator volume means that actual full unit product cost is 
unaffected by volume changes the plant manager cannot control.] Within the relevant range of 
production volume and managerial activity: 


Expected increase in firm value if plant manager implements one unit of cost- $120.00 
decreasing action (element of congruity: b,) 

Expected increase in firm value if plant manager implements one unit of defect- $30.00 
decreasing action (element of congruity: b.) 

Expected decrease in actual full unit product cost if plant manager implements one $0.20 


unit of cost-decreasing action (sensitivity: p1) 

Expected increase in defect measure if plant manager implements one unit of cost- 0.05 
decreasing action (sensitivity: Ma1) 

Standard deviation (uncertainty) of actual full unit product cost, due to factors beyond 
plant manager's control (precision of cost measure: square root of X.) 

Expected decrease in defect measure if plant manager implements one unit of defect- 0.20 
decreasing action (sensitivity: pHa) 

Expected increase in actual full unit product cost if plant manager implements one unit 
of defect-decreasing action (sensitivity: j1,>) 

Standard deviation (uncertainty) of defect measure, due to factors beyond manager's 0.14 
control (precision of cost measure: square root of Èa) 


$0.20 


$0.05 


Relation between uncontrollable influences on cost and defect measures (error —0.007 
covariance: X4, and 24) 

Based on this information, senior managers have decided on the following bonus plan: 

Optimal annual bonus for each $1.00 of decrease in actual full unit product costs $318.00 

Optimal annual bonus for each one-point decrease in the defect measure $137.00 
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TABLE A2 
Post-Experiment Questions* 


Reasons for believing cost-measure precision and error covariance were irrelevant to 
performance-measure weighting decisions. 


1. 


2. 


Un 


I designed the same bonus plans for all of the managers at each type of plant because I do not 
believe that different people should be paid differently for the same job assignment. 


I designed the same bonus plans for all of the managers at each type of plant because the goal 
of the bonus plan was to motivate managers to increase firm value. What managers could do to 
increase firm value was the same at all plants of a given type, so the bonuses should be the 
same. The other information provided was not relevant to my bonus-plan decisions. 


. I believe that, with the information available in the simulation, the best bonus plans that could 


be designed would motivate managers to decrease costs just as much at the plants with a more 
uncertain cost measure as at the plants with a less uncertain cost measure. 


. It [cost precision] had no effect because I believe that dealing with uncertainty is part of a 


manager's job. Managers should accept the fact that bonuses are uncertain and not expect the 
bonus plans to be adjusted for differences in uncertainty. 


. Jt [error covariance] had no effect because it did not affect the value of a manager's actions. 
. It [cost-measure precision] had no effect [on the quality-measure weight] because a difference 


in the uncertainty of the cost measure did not change the defect measure or the value of 
defect-decreasing actions. 


Agency-Theory Reasoning 


7. 


8. 


9. 


10. 


I decided to offer a smaller bonus for cost decreases when the uncertainty was higher, because 
then actual full unit cost was not as informative about the manager’s actions. 


I decided to offer a smaller bonus for cost decreases when the uncertainty was higher, because 
motivating large cost decreases was too expensive when the manager had to be compensated 
for being exposed to more uncertainty. When the uncertainty was higher, the bonus plan could 
not be used to motivate as much cost-improvement action. 


I decided to offer a smaller bonus for defect decreases when the uncertainty of the cost 
measure was high, because I offered a smaller bonus for cost. If I kept the bonus for defect 
decreases high, managers would shift too much effort from cost decreases to defect decreases 
and thus increase production cost. 


I decided to offer larger bonuses for both measures when the relation [between uncontrollable 
influences on performance measures] was more negative, because then the effects of 
uncontrollable events tended more to cancel each other out, reducing the net effect of these 
events and reducing the uncertainty in managers' bonuses. 


Incomplete Reasoning Based on Risk-Return Association 


11. 


I decided to offer a larger bonus for cost decreases when the uncertainty was higher, because 
the managers were risk-averse. With higher uncertainty, I would have to pay them more to 
motivate the same amount of effort. 


Attention and Understanding Errors and Other Reasoning 


12: 


13. 


14. 


The managers for whom you designed annual bonus plans were [choose one]: risk-averse, risk- 
neutral, risk-seeking, don’t know. [Coded as 1 if correct, 0 if incorrect answer.] 


Are the managers motivated by the incremental annual bonus they will receive for higher 
performance? [choose one] Yes, no, don't know. [Coded as 1 if correct, 0 if incorrect answer.] 


I decided to offer a smaller bonus for cost decreases when the uncertainty was higher, because 
it was not fair to have so much of the manager's compensation depend on the cost measure 
when he or she has less influence over this measure. 
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15. I decided to offer a smaller bonus for defect decreases when the uncertainty of the cost 
measure was high, because I offered a larger bonus for cost decreases and I did not want to 
increase the total bonus too much. 

16. I decided to offer a larger bonus for defect decreases when the uncertainty of the cost measure 
was high, because I offered a smaller bonus for cost decreases and I did not want to decrease 
the total bonus too much. 

17. I decided to offer a larger bonus for defect decreases when the uncertainty of the cost measure 
was high, because defects became a relatively better measure when the uncertainty in the cost 
measure increased. 

18. I decided to offer larger bonuses for both measures when [error covariance] was more negative, 
because then managers experienced more uncertainty about their bonuses. 

19. I decided to offer smaller bonuses for both measures when the relation was more negative, 
because then neither measure was a very accurate indicator of managers' actions. 

20. I decided to offer more unequal bonuses for the two measures for both measures when the 
relation was more negative, because then the measures were more redundant and one provided 
little additional information beyond the information provided by the other. 


The following explanations were suggested separately for cost-measure precision and error 
covariance. 


2]. It had no effect because I did not notice it. 
22. It had no effect because the difference was not big enough to matter. 
23. It had no effect because I was not sure what effect it should have. 


Post-experiment questions also asked participants for self-ratings of their motivation and effort. 


*Responses were on a scale from 1 (agree strongly) to 9 (disagree strongly), except for questions 12 and 13. 
Questions were not grouped by line of reasoning in the experimental instrument; instead, they were grouped by 
decision (cost-measure weighting decision when cost precision changed, quality-measure weighting decision 
when cost-measure precision changed, and weighting of both measures when error covariance changed). 
Questions capturing different lines of reasoning (and errors in attention and understanding) were intermingled 
within each decision-related group. 
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ABSTRACT: Analysts and the managers of firms they track have both come under fire 
in recent years. In particular, managers are accused of using earnings guidance to exert 
undue influence on analyst forecasts. This paper analyzes optimal incentive contracts 
that take into account the interaction between analysts and firm managers. In our 
setting, biased earnings guidance is a natural consequence of contract design. The 
bias serves to create enough uncertainty so as to motivate the analyst and, thus, may 
not necessarily be the scourge suggested by conventional wisdom. 
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I. INTRODUCTION 
be interplay between managers and the analysts who follow them has recently come 
l under scrutiny. Analysts are often accused of being pawns in an earnings guidance 
game, succumbing to manipulation by managers bent on boosting perceived per- 
formance. The apparent result is to undermine the financial reporting process. In short, 
while the aim of reporting is to clarify a company’s financial position, “[eJarnings guidance 
often obfuscates” (Barsky 2002). 

This paper examines analyst-manager interactions from a contracting perspective and 
shows that biased earnings guidance could play a more positive role in incentives than 
conventional wisdom suggests. In order to best exploit all potential information sources in 
contracting with a manager, a firm's owner benefits from less than fully revealing earnings 
guidance. Bias in guidance keeps analysts on their toes, thereby encouraging them to con- 
duct research that provides an independent assessment of firm performance. 

To elaborate, we study a principal-agent model in which the agent (manager) exerts 
unobservable effort and obtains private information about the firm's resulting economic 
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earnings. In contracting with the manager, the principal (owner) can rely not only on the 
manager's disclosures, but also on forecasts issued by a third-party analyst. 

The fact that the manager privately observes economic earnings introduces a demand 
for the analyst as an independent information intermediary. In particular, the owner makes 
use of an early disclosure (guidance) from the manager. The manager's guidance is held 
in check by the threat of punishment in the event of a discordant analyst report. The 
analyst's research effort is also influenced by the manager's guidance. Seeking a best-guess 
estimate of earnings, the analyst conducts research only if the guidance is not too revealing. 

In the presence of such mutual discipline, the managerial incentive contract weighs the 
motivations of both the manager and analyst. On the one hand, the analyst's report is used 
to hold the manager's guidance in check. On the other hand, bias in guidance is used to 
encourage research effort by the analyst. The optimal managerial contract induces just 
enough bias in guidance to encourage the analyst to investigate. This bias takes the form 
of occasional overstatement. In equilibrium, the analyst rationally foresees this behavior 
and follows up only favorable guidance with additional (but imperfect) research. Such one- 
sided investigation can then lead to biases in the subsequent analyst forecast. 

By focusing on the effects of earnings guidance from a labor market perspective, this 
paper provides a contrast to the usual capital market perspective of guidance. The broader 
point of the paper is not that labor market considerations are the sole factor in analyst- 
manager interactions, but that such considerations can introduce a mitigating force in the 
typical view of the “earnings guidance game." The implication is that fully revealing dis- 
closures may not necessarily be paramount when the multiple roles of financial disclosures 
are in view. This is reminiscent of the trade-off between the decision-making and decision- 
control uses of accounting (Zimmerman 2000).! 

The extant literature has examined varied facets of analyst incentives, including temp- 
tations to herd and group dynamics (e.g., Welch 2000), career concerns (e.g., Hong et al. 
2000), the desire to cultivate relationships with management (Francis and Philbrick 1993; 
Lim 2001), and the pressure to parlay forecasts into revenues for other lines of business 
(e.g.. Hayes 1998). This paper abstracts away from these aspects of analyst incentives to 
focus on an analyst's motivation to conduct research in the presence of earnings guidance 
within an optimal contracting framework. 

In our setting, the owner exploits a manager's communication of private information 
in contracting. The usefulness of managerial reports comes due to the disciplinary influence 
of a second information source, as in Dye (1983) and Gigler and Hemmer (2001), among 
others. Here, however, the manager's report may also influence the second information 
source. This reciprocal influence requires the owner to introduce bias in the manager's 
report to balance the parties' incentives. 

The owner's penchant for biased earnings guidance can be attributed to a breakdown 
in the revelation principle (Arya et al. 1998). In this setting, a breakdown occurs due to 
the owner's inability to contract directly with the analyst, as well as the lack of private 


! In a similar vein, Demski (1998) shows that the pattern of realized earnings serves a useful incentive role; this 
role, in turn, may justify earnings smoothing. Here, we demonstrate that the pattern of guidance and analyst 
forecasts can serve a useful incentive role that may justify the presence of biases therein. 
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communication channels. The latter proves particularly critical, since the analyst observes 
the manager's report and can condition her actions on it. 

The benefit of biased disclosures in governing analyst-manager interactions has analogs 
in the auditing and tax-compliance literatures. These streams of literature highlight how 
striking a balance in incentives between parties entails the participants keeping each other 
guessing (e.g., Baiman et al. 1987; Fellingham and Newman 1985; Sansing 1993). In this 
paper, sequential disclosures play a key role. Such sequential interaction typically occurs 
"behind closed doors" in auditing negotiation and taxation disputes and only the final 
agreed-upon figure is publicized. In contrast, managerial guidance and analyst forecasts 
play out in the public arena. As a result, the evolution of analyst-manager interactions may 
be particularly suited for inclusion in incentive arrangements (for evidence of such inclusion 
see, e.g., Matsunaga and Park 2001). 

This paper proceeds as follows. In Section II, we present the model set up. Section IH 
derives equilibrium solutions, addresses tacit collusion concerns, and discusses implications. 
We conclude in Section IV. 


Il. MODEL 

A firm owner (principal) hires a manager to conduct the firm's operations. The manager 
undertakes productive effort, e, e € {e,, ey], €y > e, = 0. After completing his effort, the 
manager privately observes the firm's economic earnings. Economic earnings are denoted 
x, x € {x,, xy), Xy > X The common knowledge probability x = x, given e is Pr(xje), 1 
 Pr(xjle,) > Pr(xjle,;). Having learned the firm's economic earnings, the manager can 
issue an initial disclosure, or earnings guidance, predicting the impending observation of 
accounting earnings. 

Accounting earnings, z, z € {z,, Zy}, provide a verified (audited) signal of the privately 
observed economic earnings, but may do so with some error. In particular, the probability 
z = z, given x = x; is denoted Pr(z,|x): Pr(z|x) = p, 1/2 < p = 1. That is, p reflects the 
accuracy with which the accounting earnings capture the latent economic earnings. Denote 
the earnings guidance issued by the manager by 2, 2 € {z,, Zy}. 

An analyst also follows the firm's performance. Upon observing the manager's guid- 
ance, the analyst can conduct further market research and issue a forecast. Her market 
research effort is denoted a, a € {a,, ax), a, > a, = 0. Market research provides the 
analyst a private signal, y, y € {y,, y,}, upon which she can base the forecast, f, f € 
{Zi zg). Note that f, z, and Z share the same support. 

The probability of receiving signal y; given x; and research effort a is Pr(y,|x; a). 
Assume a, yields an uninformative signal, i.e., Pr(y,|x,, ar) = Pr(y,|x, a,) = 1/2. Diligent 
research results in a more accurate (but noisy) signal: 1 > Pr(y,|x, aj) > 1/2. Subsequent 
to the analyst’s forecast, the firm’s accounting earnings are realized. 


? If private communication channels could be used, then the owner could exploit the best of both worlds by 
receiving fully revealing disclosures while keeping the analyst in the dark. However, public earnings guidance 
can offer other (unmodeled) benefits such as providing timely information to a diverse body of constituents 
(e.g., shareholders, debtholders). Regulation FD cemented this view by requiring that guidance take a public 
form. As such, our analysis takes as given the need to publicly release earnings guidance, and studies its 
implications. 
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To highlight the incentive problem, assume the firm wishes to motivate high managerial 
effort (if possible). The firm can offer a contract that stipulates payments, s, conditioned 
on the earnings guidance as well as the analyst’s forecast, i.e., s = s(2, f)? 

The timeline of events is summarized in Figure 1. 

The manager is risk- and effort-averse. His utility function is u(s) — e, where u(s) is 
the manager's utility of the monetary payment from the principal and is continuous, u’(s) 
> 0, u"(s) < 0. The variable e represents the disutility of supplying managerial effort. The 
analyst is risk-neutral. She is averse to both effort and forecast errors. In particular, the 
analyst's utility is ~a — L(f, z), where L(z,, z) = Lif n # j and 0 otherwise.* The variable 
a is the disutility of research effort, and L reflects potential reputation damage to the analyst 
when her forecast is inconsistent with accounting earnings. 

The manager's strategy consists of the chosen effort, e, and his reporting behavior. In 
particular, the manager's strategy for earnings guidance is r,(x), where r,(x) denotes the 
probability of reporting 2 = z, given x, his information at the time. Since r,(x) = 1 
— rg(x), we can, without loss of generality, restrict attention to rj (x). The analyst's strategy 
is to choose market research effort (conditioned on guidance) and her forecast reporting 
behavior. Denote these strategy elements by a(Z) and f(£, y), respectively. 

Given an agreed-upon compensation contract, the manager's expected utility is denoted 
U(e, rj (X), a(£), FC, y)), where (a(2), f(Z, y)) represents the manager's conjecture about the 
analyst's strategy: 


Ute, r H (x) 5 a(£), fG, y )) ix i >» P r Ger, E) PrCy J lxi, a(z,))Pr (z, Ixus (z, ut y ))) Té. 


ij,k,m 


Similarly, the analyst's expected utility is V(e, r,,(x), a(£), f(£, y), where (e, r;,(x)) 
represents the analyst's conjecture about the manager's strategy: 


FIGURE 1 
Timeline of Events 


—— o ÓÀ 4 


Contractis Manager Manager Analyst Accounting Manager is 
signed. chooses issues performs earnings, z, paid 
effort, e, and earnings research, a, are realized. according to 
observes guidance, Z. privately the contract. 
economic observes a 
earnings, x. signal, y, and 
issues a 
forecast, f. 


3 Conspicuously absent from the contract is accounting earnings. In order to emphasize the main forces of the 
model and allow for closed-form solutions to the optimal contract, we initially assume that accounting earnings 
are not used in contracting. However, the assumption is relaxed in a subsequent section, which shows that the 
key results can be generalized under mild conditions. 

^ Naturally, the principal is unable to write a contract with the analyst and must rely on the analyst's existing 
incentives. We assume the analyst's accuracy is measured relative to accounting earnings. The “Results” section 
also discusses the scenario in which analyst accuracy is tracked relative to economic earnings. Mikhail et al. 
(1999) find evidence consistent with our assumption that analysts are rewarded for forecast accuracy. 
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VE, T(x), a(2), F(Z y) = — > Pr@zJe)r,G0)Pr(y,|x,, aG))PrG, x) 


ij,k,m 


[L(f(z, y). Zm) + a(z,)]. 


The principal's contracting problem 1s summarized in Program (P). The principal's goal 
is to write a contract that minimizes expected compensation while motivating the desired 
manager and analyst strategies. In the program, the individual rationality constraint, (JR), 
requires the contract provide the manager his reservation utility, U. The incentive com- 
patibility constraints, (IC) and (ICA), ensure the manager and analyst strategies are best- 
response pairs and thus constitute a Bayes-Nash equilibrium.? 


Program (P) 


Min > Prexjew rx Pr y,|x;, a(z))Pr(z,|x)s(z,, FZ y?) 
s(2,f)ru(x)a(2),f(,y) iy km 


S.t. 

Ulem rg (x), a(2), FE y) = U (IR™) 
Ulen T(x), a(2), F(Z y) = UE, Fa), a, FE, y) VIE, FQ) (IC™) 
Ven ru), a(2), f(& y)) = Wem ru), a, FZ y) VIA, FE, y) (IC^) 


It will prove convenient to solve (P) in terms of utile payments, u(s(Z, f)). For ease of 
notation in the remainder of the paper, denote u(s(Z = z,, f = z,)) by u,,, Pr(yjx;, aj) by 
Py, and Pr(xyle,) by q,. Also, denote the solution to (P) by (už, rž(x), a*(2), f*(£, y)). 


HI. RESULTS 
In essence, the setting fuses three incentive problems: (1) a manager's incentive to exert 
effort, (2) the manager's reporting incentives, and (3) the incentives of a third-party analyst. 
To build up to the optimal contract in the presence of all three problems, first consider 
contracting in two less stringent benchmark cases. 


Managerial Moral Hazard Problem 


Consider first the case where only the manager's effort incentives are of concern. That 
is, assume the principal can directly contract on the privately observed variables x, a, and 
y. With x freely at the principal's disposal, the analyst's effort (a) and the ensuing signal 
(y) are of no use (each only provide noisy confirmation of the manager's information). In 
this case, the setting corresponds to a standard moral hazard problem, with (JR") and (CV) 
determining the payments. Solving the incentive constraints yields a utile payment of U 


| E i- 
— “HiL ify = x, and a utile payment of U + ex — g) 


if x = xg. 
Qu ~ qr Qu — 4L 


As alluded to before, the principal does not write a contract with the analyst and must rely on the analyst's pre- 
existing employment contract. For simplicity, we assume that the analyst's contract compels her to follow the 
firm (i.e., an individual rationality constraint for the analyst is not necessary). 

As will be confirmed shortly, the solution to (P) prescribes no off-equilibrium guidance. Thus, it also satisfies 
the (more stringent) requirements of a Perfect Bayesian equilibrium. 
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Managerial Moral Hazard Problem with Opportunistic Reporting 


Layering in the issue of opportunistic managerial reporting necessitates the use of the 
third-party analyst as an independent information intermediary. Since the contract with x 
publicly observed stipulates a “bonus” for xy, there is a clear temptation to overreport 
when Z is used in lieu of x. If 2 is the only contracting variable, the principal cannot even 
provide effort incentives (the manager will always report 2 to get the highest pay and thus 
does not care about x). 

Including the analyst's signal in the contract can restore incentives. Though the analyst's 
signal is at best a noisy measure of x, the fact that it is looming can discipline the manager's 
reporting. When reporting Z, the manager is cognizant of an impending analyst forecast 
that may undercut his claim. In effect, the analyst's independent research and subsequent 
forecast serve as a veracity check on the manager's reporting. 

In this case, where x is opportunistically reported but (/C^) is not an issue, the contract 
is intuitive. The setting is a standard moral hazard problem with the added constraint that 
the manager is given incentives not to overreport. And, since underreporting is of no con- 
cern, the principal shields the manager from risk related to the analyst’s report if 2 = z,. 
If 2 = z,, on the other hand, then the principal either pays a reward or penalty, depending 
on whether the analyst's forecast 1s concordant with the earnings guidance. This line of 
reasoning follows that of other post-decision private information settings (e.g., Dye 1983; 
Gigler and Hemmer 2001). = 

To be more concrete, solving (P) without (/C^) yields a utile payment of U 

edi cpi o pr EIU d LL A D. 
du — dr du — du (Pu Maa- q.) 
eul- a) | €uPu 
du ^ q, p, — lXdg — 41) 
the same payments as in the previous subsection, except some additional risk is placed on 
the manager to guarantee truthful reporting: the utile payment when x — x, is as before 
ed — Pu) _ 
(2px — Wu — 41) 
€uPu 
Py — lXYqg — 41) 

The key thing to note is that since the revelation principle holds in this scenario, the 
optimal contract elicits truthful earnings guidance by the manger in equilibrium. Introducing 
any bias in guidance would strictly reduce the principal's equilibrium payoff as doing so 
imposes extra compensation risk on the manager. With this benchmark in mind, we layer 
in the third incentive problem: the analyst's behavior. 


if £ = z, and f = z,, and 


if 2 = z,, and f = z,. In effect, the contract provides 


but is supplemented with a reward of if the analyst’s forecast matches 


the guidance or a penalty of if the analyst forecast does not match. 


Optimal Contract under the Confluence of Incentives 


The problem with the benchmark contract in the preceding subsection is that when the 
analyst’s incentives are considered, she clearly has no reason to exert effort and produce 
independent reports in the first place. With transparent managerial earnings guidance, the 
analyst need only parrot the manager’s guidance as her forecast. 

To overcome this problem, the principal needs to induce some measure of opacity in 
the manager’s earnings guidance. That is, introducing some uncertainty for the analyst can 
be a sufficient motivator for research effort. And, since the report is useful in contracting 
only when 2 = Zy, the goal is to introduce some uncertainty in that event. 
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Of course, if the analyst's incentive problem is too pronounced or her research does 
not offer enough precision, then no amount of opacity will convince the analyst to conduct 
an independent assessment and she will still follow the manager's guidance. In such a case, 
the confluence of incentive problems is so severe that it renders an equilibrium where e 
= e, impossible (without the analyst's discipline, the manager’s behavior cannot be held 
in check). But, as long as the analyst can feasibly be convinced to conduct research, the 
manager's incentive problem can also be resolved. The following Lemma presents the 
conditions under which such an equilibrium can be achieved (all proofs are provided in the 
Appendix). 


Lemma: There exists a solution to (P) if and only if: 
ay = Lp — 1)Min{ py — qz Py — 1/2}. 


Intuitively, the condition requires that the analyst’s cost of effort is low enough (and 
the accuracy of diligent research, p,,, is high enough) that she would be willing to conduct 
research. The cutoff contains a minimum of two terms, because it must be the case that, 
upon observing Z = z,, the analyst prefers conducting and truthfully reporting research 
both to shirking and reporting z, and to shirking and reporting z,. When the Lemma’s 
condition is not met (and accounting earnings are not used in the contract), it is impossible 
to induce high effort from either the manager or the analyst. From here on, we assume the 
condition in the Lemma is (strictly) satisfied to focus on the optimal contract when the 
analyst can be used as an information intermediary. 

Since the principal would like to use the analyst to "chase" reports of 2 = zy, a little 
overreporting can create enough uncertainty that the analyst will seek confirmatory research. 
If the analyst conducts research, then she also chooses to report the results truthfully— 
there is no reason to conduct research only to subsequently ignore it. However, too much 
overreporting is costly. This is because overreporting makes the manager's pay contingent 
on the analyst's report and, hence, requires a higher risk premium. The optimal contract 
balances these tensions as confirmed by the following proposition. 


Proposition 1: The solution to (P) is: 


end 
ux, = U um" 
L; du ^ dL 
jp gta d €uPu 


Qu — q l (py — Wan = q.) 


5.24 — q) eg(l — Py) 
$ E PEN ets! LI + H H : 
qz 4 (2pa — Daa — 42) 


qala, + LO — p,)O2p — D] 
rž) = =2——— (xy) = 1; 
HU = Tp Op — 1) — apl — quy 9 
a*(Z = z,) = a; a*(£ = zy) = dy; 


FR = ZY) = z; FS = Ze YL) = z; f*(€ = Zi yz) = Ze 
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Note the contractual payments are identical to the case in the previous subsection in 
which the analyst incentive problem is absent. Even though the individual payments to the 
manager are the same, eliciting effort by the analyst is not free. Recall, the optimal contract 
in the previous subsection elicits truthful earnings guidance by the manager, and the man- 
ager is subject to compensation risk only when his guidance is zy. The equilibrium identified 
in Proposition 1 entails more compensation risk, requiring the manager to issue guidance 
zy With positive probability even when economic earnings are x, (i.e., r#(x,) > 0). Hence, 
encouraging analyst effort is costly because it requires overreporting, which places addi- 
tional risk on a manager who observes x = xz. 

The overreporting encapsulated in r}(x,) is precisely the amount necessary to incen- 
tivize the analyst to conduct research instead of just parroting guidance. And, since setting 
rg(X,) = 1 is equivalent to providing no guidance, r(x) € (0,1) means that biased guid- 
ance is preferred both to fully revealing guidance and to no guidance. 

The extent of bias introduced in guidance depends on the scale of the analyst's incentive 
problem. The more costly analyst research is (greater a4), the more overreporting is re- 
quired. And, the more accurate analyst research is (greater py or p) or the more costly it 
is for the analyst to be incorrect (greater L), the easier it is to motivate the analyst and, 
hence, the less overreporting is required. 

Note that p enters the optimal contract only in that noise in accounting earnings effec- 
tively adds a layer of noise to the analyst's research (which provides a signal of economic 
earnings). Following the logic in the proof of the proposition, the solution to (P) is un- 
changed if the analyst's loss function reflects forecast errors relative to economic earnings; 
the only difference is that rZ(x,) reflects no p-induced noise for the analyst and is thus 
qalay; + LO — py) 

(Lpy — anl — dg) 

The contracting arrangement in the proposition is one where the analyst's forecast 
disciplines the manager, and the manager's biased guidance disciplines the analyst. The 
healthy tension between the two parties introduces a complementarity among information 
sources. Without the discipline of the analyst’s report, the manager's guidance is useless in 
contracting, and motivating e = ey is not feasible. Without the discipline of opaque (noisy) 
managerial guidance, the analyst's report would be uninformative, and hence, motivating e 
— e, Would again be impossible. Further, with the simple binary outcome setup, the noise 
in guidance takes the particular form of optimism." 


The Disciplinary Role of Accounting Earnings 


While excluding the role of accounting as a discipline on managerial disclosures helps 
highlight the role of the analyst as an information intermediary, it also sidesteps an impor- 
tant role of financial statements. Permeating the literature in accounting on communication 
and incentives is the notion that the audited (hard) nature of accounting reports makes them 
well suited to discipline softer, manager-reported information. In this subsection, we allow 
accounting reports to serve this purpose and show that the analyst can play a similar role 
as before. 


7 [n a more general model with continuous outcomes and effort, the form of opacity induced to motivate analyst 
research effort is not so clear-cut. Which reports the principal would like the analyst to follow up on will vary 
with the parameters of the problem and, thus, so will the amount and direction of induced noise. 
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In particular, assume the principal can write a contract on all publicly observed vari- 
ables, i.e., s = s(Z, f, z). In this case, both f and z serve as means of disciplining the 
manager's disclosure, 2. If p = 1, then the accounting report is a perfect signal of economic 
earnings and, thus, neither guidance nor the analyst will play a role. However, the oft- 
discussed relevance-reliability trade-off in accounting suggests that reliable (verifiable) ac- 
counting numbers often come with the price of not being perfect signals of a firm's 
underlying financial position (see, for example, Dye and Sridhar 2004). In such a circum- 
stance, where p < 1, freely available analyst research would add another dimension of 
discipline and thus reduce the required risk premium in contracting. And, as long as in- 
centivizing analyst research is not too difficult, the principal makes use of the analyst in 
the same fashion as before. Proposition 2 confirms this claim. 


Proposition 2: If accounting earnings are used in contracting, the principal makes use 
of the analyst if p « 1, aj, is sufficiently small, and p, is SuiBicientiy 
large. In this case, the solution again prescribes: 


qalas + LO — ppp — DI. 


rae) = (ry (Op — 1) = agK1 — qi) 


; TAX) = 1; 


a*(2 = z,) = aj; a*(Z = zy) = dg; 
FE = ZY) = z; FZ = z y.) zi f**(Z = Zep ya) = Zy 


The requirement for using the analyst in the proposition is analogous to that in the 
Lemma. Here, since accounting earnings alone are able to discipline the manager’s reports 
and induce managerial effort, the bound on the analyst’s incentive problem is more strin- 
gent. Now, not only should motivating analyst effort be possible, but the cost of doing so 
must also be sufficiently small relative to the benefit. As long as the more stringent bound 
is met, however, the use of guidance to create a balance between analyst and manager 
incentives is unchanged: r#(x,) € (0,1) implies that biased guidance provides strict benefits 
to the principal. 

Though this setup with three contracting variables precludes closed-form solutions for 
the optimal managerial payments, the numerical example in Table 1 serves to illustrate the 
result. 


TABLE 1 
Numerical Example 


Parameters: 
u(s) = Vs, Py = 3⁄4, Qu = Vo, q, = 1⁄4, p = 3⁄4, 
L = 20, U = 5, ey = 1, and ay = 1 


Solution: 

S(z,, 2» Zm) = 16.00, 

S(zj, Zi Z) = 2.69, s(zy, Zz» zg) = 43.56, 
S(Zg, Zp zj) = 43.56, s(Zz, Zm, zy) = 92.93, 
rg(x,) = 0.54, rx) = 1 

E[compensation] = 44.45 
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In the example, the analyst incentives are as before: overreporting occurs with just 
enough probability (0.54) that the analyst is willing to chase guidance of zy. In this case, 
the analyst forecast and audited financial statement work in concert in disciplining mana- 
gerial behavior. The reward payment in the event both the forecast and financial statement 
provide favorable signals (92.93) acts as a “carrot” to encourage effort, and the harsh 
punishment in the event the forecast and financial statement contradict managerial optimism 
(2.69) acts as a "stick" to keep optimism guarded. 

Note that our analysis assumes accounting earnings arrive exogenously. If accounting 
earnings are also generated strategically (via auditor-manager interactions), then additional 
complications can arise with respect to motivating the auditor. In such a case, biased earn- 
ings guidance may also provide an added benefit of incentivizing independent assessment 
by the auditor. 


Manager-Analyst Collusion 


Since the goal of the principal’s contract is to develop a tension between the manager 
and analyst, it seems apropos to investigate to what extent this tenston can be sidestepped. 
Though the solution to (P) identifies one equilibrium (the principal’s preferred one), it is 
not necessarily the only one. As is common in multi-agent situations, concerns of tacit 
collusion can arise if there exist other equilibria that make both parties (at least weakly) 
better off (e.g., Rajan 1992). In this setting, it turns out that such collusion equilibria do 
exist, which brings the effectiveness of the optimal contract into question. Fortunately, the 
collusion can readily be circumvented, as confirmed in Proposition 3. 


Proposition 3: At the solution to (P), there exist other equilibria in which the analyst 
and manager are each (weakly) better off. However, a minor contract 
perturbation with a cost arbitrarily close to zero mitigates the tacit col- 
lusion problem in the sense that the desired equilibrium is Pareto un- 
dominated in the manager-analyst subgame. 


The collusion concern in this case is the manager choosing e = e, and an r,,(x,) slightly 


less than r£(x,). Given such a strategy, the analyst, knowing xy is less likely to be realized 
than it is in the principal’s desired equilibrium, continues to conduct research upon ob- 
serving 2 = z,. But, since she has to do so less often, she is better off than under the 
desired equilibrium. The contract perturbation adjusts the manager’s payments to create a 
strict preference for e = ey, thereby ruling out the possibility he will go along with collusive 
behavior. While such a mechanism helps rule out tacit collusion, it may still leave room 
for the possibility of explicit collusion via side payments. For more on this issue and 
mechanisms that curb side payments, see Laffont and Martimort (1997). 


Discussion 

While conventional wisdom assails earnings guidance as a tool for managers to ma- 
nipulate gullible analysts, the model studied here suggests an alternative. In particular, by 
focusing on the role of analysts as information intermediaries, we show that a measure of 
Opacity in guidance can actually be the glue that holds analyst and manager incentives in 
place. Though the result is derived in a.stylized setting, it suggests that bias in earnings 
guidance may not necessarily be a sign of nefarious managerial behavior. 

It should be stressed that the analysis here focuses on the role of earnings guidance 
and analyst forecasts from a contracting perspective. This labor market view is in contrast 
to the typical capital market view of guidance and analysts reports that stresses their use 
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by market participants for valuation purposes. While incorporating capital market consid- 
erations may bring in detrimental aspects of bias, the broader point of the result is that 
labor market considerations suggest a mitigating factor. In this sense, the paper reiterates 
a common theme in agency theory that optimal information provision from an incentive 
perspective may be different from that from a decision-making perspective (e.g., Gjesdal 
1981). 

Taking the story one step further, consider the empirical evidence that gives rise to 
concerns of analysts being pawns in an "earnings guidance game." Summarizing the extant 
evidence, Jensen et al. (2004, 93) note that “‘an equilibrium has evolved in which analysts 
systematically overestimate the longer-term future earnings and then ‘walk down’ those 
forecasts as the actual date of the earnings report approaches. And in the end they system- 
atically underestimate the final earnings." Hutton (2003) and Richardson et al. (2004) also 
provide evidence of the tendency for forecasts to swing around actual earnings over the 
forecast horizon. While this puzzling observation is suggestive of incentives gone awry, a 
similar effect can also arise in our setting where incentives are properly aligned. Consider 
a minor extension to the setup in which the analyst, upon observing earnings guidance, 
issues an initial forecast and later follows with an updated forecast after conducting addi- 
tional research. 

In this case, the contracting solution is as before, since the initial forecast adds no new 
information for managerial contracting purposes. The analyst’s initial forecast can be de- 
termined as follows. When 2 = z,, the analyst can rest assured x = x,, so she simply reports 
f = z,. When Z = z,, the analyst faces just enough uncertainty about whether x is xy that 
she is willing to conduct additional research. Upon receiving guidance, the analyst's updated 
belief that x = xy is — ERR: + MODUM a > 1 Thus, 

qu t A — qr) 2 2L(2p — 1) 2 
her best guess of x is xy and, hence, her best guess of z is zz. That is, the optimism inherent 
in earnings guidance naturally carries forward to the analyst's first forecast. 

The one-sided nature of the analyst's investigation means her final forecast, too, will 
be slanted. In particular, the only time errors in estimating x arise is subsequent to a report 
Z = zy. Since z = zy is the more likely event in this case, errors in research are also more 
likely to surface in this event, leading to apparent pessimism in the final forecast. The 
following corollary summarizes the similarities between the result and noted empirical 
regularities. 


Corollary: In the extended form of the analyst-manager interaction, as long as p is 
sufficiently large, the analyst's initial forecast is optimistic, while her final 
forecast is pessimistic. 


While the walk-down in this setting is not gradual (there are only two forecasts), it 
does share two key features with empirical observation. First, early optimism in forecasting 
gives way to pessimism in the end. Second, since the late forecast is more precise, the early 
optimism is more pronounced than the late pessimism (see Figure 1 of Richardson et al. 
2004); as shown in the proof to the Corollary, the magnitude of the expected forecast error 
is greater for the analyst's initial forecast than for the subsequent one. 

The above reasoning, coupled with the result in Proposition 2, confirms that such biases 
in analyst forecasts can arise regardless of whether the final accounting earnings are used 
in contracting. Returning to the numerical example, the expected forecast error (forecast 


iM "P 
less actual) is 26 (zz — Z) for the initial’forecast and E (zy — z,) for the final forecast. 
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The results detailed in the corollary are subject to some caveats. First, while a key role 
of analysts is that of information intermediary (e.g., Soffer and Zhang 2004), we did not 
consider the alternative situation in which the analyst conducts research to offer information 
to which managers are not privy. In such a case, depending on the scenario, the firm may 
desire that the analyst chase bad news reports in order to refine the information included 
in the compensation contract, thereby reversing the biases highlighted herein.® 

Another issue surrounds the binary nature of the forecast. Here, the analyst is forced 
to choose between z, and zy in her forecasts. If forecasts could take on any value in the 
continuum, then the results are unchanged given the analyst's assumed loss function: since 
the analyst incurs a fixed cost for any deviations from actual earnings, she is sure to pick 
one of the points as her estimate. 

One might be concerned whether the result is sensitive to different specifications of 
the analyst's loss function. The following Observation speaks to this concern. 


Observation: The Corollary also holds when the analyst's loss function takes a linear 
form, i.e., L(f,z) = L|f — zl. 


Basu and Markov (2004) and Mikhail et al. (1999) provide evidence that a linear loss 
function is most consistent with analyst incentives. In this case, the analyst's preferred 
forecast is simply the more likely outcome and, thus, the results follow as before except L 
is replaced by Llz, — z,|. The bias now arises because the analyst's preferred guess is the 
median, not the mean (as in Gu and Wu 2003), and optimistic guidance and one-sided 
research each introduce opposite forms of skewness in the distribution. If, on the other 
hand, the analyst faces a quadratic loss function, L(f,z) = L(f — z2}, then similar benefits 
to biased guidance can arise, but analyst biases disappear, since the forecast at each point 
in time is simply the posterior mean. | 


IV. CONCLUSION 

This paper studies the use of multiple sources of information in contracting, where the 
information comes from self-interested parties. In particular, we examine contractual uses 
of managerial guidance and analyst forecasts. We find that each source of information serves 
to discipline the other. The healthy tension between the manager and analyst takes the form 
of optimistic managerial guidance, which in turn leads to biased analyst forecasts. The 
setting provides an explanation for biased earnings guidance that runs counter to conven- 
tional wisdom. In this case, bias may not be a symptom of opportunism by managers and 
analysts, but rather part of the cure. 

In contrast to the traditional capital market valuation view, our paper adopts a labor 
market contracting view of the manager-analyst interactions. This approach brings both 
advantages and limitations. Although the labor market slant provides a contrasting look at 
the problem, it ignores other aspects and uses of earnings guidance and analyst forecasts. 
Future research could cast a wider net and incorporate additional institutional texture. For 
example, the presence of multiple analysts could introduce issues of group dynamics and 
herd behavior. In such a case, the principal may desire less transparent earnings guidance 
for a slightly different reason, to head off a potential information cascade. 


8 For more on the issue of conditional investigation, see Baiman and Demski (1980) and Christensen and Demski 
(2004). We thank a referee and Jonathan Glover for suggesting this point. 
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APPENDIX 
Proof of the Lemma 


Two observations will simplify the proof. First, without loss of generality, we can 
consider manager reporting strategies where r,,(x,) = ry(x,) and r4(x4) > 0. Any equilib- 
rium in which r,,(x,) > ryp) or with r(x) = r,(%,) = 0 can be replicated by simply 
switching 2 = z, and 2 = z,. Second, in any equilibrium, if the analyst chooses a(z, 
= ap then she also chooses f(z,y,) = z Intuitively, if the analyst chooses to conduct 
research, then she must also intend to use it. 

The “if” part of the proof follows from the fact that, given the condition on ap, the 
contract presented in Proposition 1 satisfies the constraints and specifies r,(x,) € [0,1]. 
The “only if” part follows from the following examination of the possible equilibria when 
the a,, condition is not satisfied, classified by possible analyst strategies: (1) a(z,) = a,; (2) 
a(z,) = ag, AZy) = aj; (3) aQ) = ar, a(zg) = ay; and (4) a(z) = ay. 


(1) aG,) = a, 

In this case, the analyst’s signal is completely uninformative, so her forecast depends 
only on the manager’s initial report. When making his initial report, the manager faces no 
residual uncertainty and, hence, the (equilibrium) payments are, without loss of generality, 
free of both 2 and f. With constant payments, motivating e = ey is not feasible. 


(2) a(Z,) = Ay, au) = a, 

Again, when Z = zy, the analyst’s signal is completely uninformative, so her forecast 
depends only on the manager’s initial report. Denote the associated utile payment by Uy. 
Consider three cases: 


(a) rax) = 0, ry(x,) = 1: Here, since Z is perfectly revealing, a(z,) = a, is not 
feasible. (No new information can be gained by further analyst research.) 

(b) rax) = 0, rg(x,) < 1: For this reporting to be feasible, the (7C) constraint 
requires Uy = Py; + (1 — Ppl, and u; = pgu;, + (1 — Py)u,y,. Since the 
payments specify the manager’s expected utility when x = x, is (at least weakly) 
larger than that when x = xy, motivating e = ey is not feasible. 

(c) rgy(x,) > 0: In this case, the manager’s expected utility is u, both when x = x, 
and x = x,. Again, motivating e = e,, is not feasible. 


(3) a(z,) = a,, a(z4) = ay 

Analogous to (2), when 2 = z,, the analyst's signal is completely uninformative, so her 
forecast depends only on the manager's initial report. Denote the associated utile payment 
by u,. Consider four cases: 


(a) rg(x,) = 0, ry(x4) = 1: Since Z is perfectly revealing, a(z) = a, is not feasible. 

(b) ry) = 0, r5 (x) < 1: In this case, an analyst observing 2 = zy is certain x 
= Xy. G(zg) = ag is not feasible. 

(c) ry(x,) > 0, ru (x) = 1: In this case, from (/C^), the analyst would prefer a(z,,) 
= ay to simply reporting z, only if (Lp,(2p — 1) — a(l — a)y) = qyuiag 
+ Ld — p,)2p — 1)]. If a, > L(2p — 1Yp, — Gy), this cannot be satisfied for 
any ry(x,) € [0,1]. If ag = LQp — lXpg — gy), itis satisfied for r,(x,) 
~ qala, + LO — Pe- DI 


xx . The analyst would prefer a(z,) = a, to simpl 
(Lpy(2p — 1) — a — qp) y p (za) = ay ply 
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qu(Lpg 2p — 1) — ay) 
[L(1 — Pap — 1) + agl( — ay) 
— D(py — 1/2), the two r,,(x,) conditions cannot both be satisfied. 
(d) ru (xt) > 0, r4 (x4) < 1: For this reporting to be feasible requires ug, = uj = Uy. 
With the constant payment, motivating e = e,, is not feasible. 


(4) a(z,) = ay 
Consider four cases: 


reporting z, only if r4(x,) = If a, > L(2p 


(a) ry) = 0, ry(xy) = 1: Since Z is perfectly revealing, a(z,,) = a, is not feasible. 

(b) ry) = 0, ry(%,) < 1: In this case, an analyst observing 2 = Zy is certain x 
= Xy- A(Z,) = ay is not feasible. 

(c) rg(x,) > 0, ry(xy) = 1: An analyst observing Z = z, is certain x = x;, so a(z,) 
= ay 1s not feasible. 

(d) rax) > 0, r, Gg) < 1: First, consider the case of qy = 1/2, i.e., the Lemma 
condition is a, = L(2p — 1)(py — qp). From (IC$), the analyst would prefer a(z,;) 
= ays to simply reporting z,, only if a, is small enough. At a, = L(2p — 1)\(py 
— qp) the net benefit of choosing a(z,) = a, is 
LO = gaan (ra) — ry(x,))2o — 1) 

Aulan) — rg) + ry) 
not be satisfied if a, > Lp — 1)(py — qp). For the second case, where qy 
< 1/2, infeasibility follows the same logic as in case 3c. Choosing a, over just 
reporting Zy requires 7,,(x,) to be large enough and choosing ay, over just reporting 
z, requires r,,(x,) to be small enough. If a, > L(2p — 1)(p, — 1/2), the two 
ry(x,) conditions cannot both be satisfied. = 


. Since this term is nonpositive, (/C^) can- 


Proof of Proposition 1 


From the proof of the Lemma, only two cases are potentially feasible when the ay 

condition is satisfied: 3c and 4d. 
In the 3c case, (ICM) requires pug, + (1 — pug = u, and upy = ug 
any 


+ nO ka IL Mau NE 
Qpy — lXdg — q) 

FT € rd, €upu 
U ss Piu dy shua sss eee 
Qu ~ dr ind E (Pyu — aa — 4) 


" €ey(l — py) 
(2py — au — q,) 


. Solving (IR!) yields the following payments: 





uy = 


Un, — Ur 


quias + L(Y — py)2p —1)] 
(Lpy2p — 1) — ay) — qa) 
Though the manager is indifferent between u, and the lottery of u,,, and u; by the 
concavity of u, expected compensation is strictly less under u,. Hence, the principal’s 
qalas + LG — Pap — D] 
(Lp,(2p — 1) — ay) — ay) 

As for case 4d, (IC™) requires Uyy = u,,, and ug, = uy, (payments are free of the 
initial report). The expected compensation under any such equilibrium can be replicated 
with an equilibrium from 3c, setting r,,(x,) = ruxa) = 1. Since the preferred 3c equilibrium 
provides an improvement over this case, it is the solution to (P). Bl 


From (ICA), this represents an equilibrium if r,(x,) = 


desired equilibrium is r,(x,) = 
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Proof of Proposition 2 

Since p € (1/2, 1), both f and z can be useful in contracting (both are informative in 
that they provide independent but noisy signals of x). The cost of using f is the added risk 
premium due to the induced bias in earnings guidance. Following effectively the same logic 
as in the proof of Proposition 1, the bias in earnings guidance required to use f in con- 
quay + LO — Pup — 1)] 
(Lpy(2p ~ 1) — ay) — qu) 
in risk premium due to the incremental information added by the analyst report, captured 
by py. AS py approaches 1 and ay approaches 0, the cost of using f approaches 0, while 
a strict benefit to using f remains. Hence, for py large enough and ay, small enough, the 
optimal contract uses f. And, by the logic in Proposition 1, using f entails the same level 
of earnings guidance and analyst strategies (only the manager payments at the optimal 
solution are changed). Im 


tracting is ry(x,) = The benefit of using f is the reduction 


Proof of Proposition 3 
To examine other equilibria at the solution to (P), we consider four possibilities. 


1) e = ey and a(z,) = ag. 
In this case, when x = xp, the manager has a strict preference for reporting 2 
= Zy (any equilibrium involves r,,(x,,) = 1 and, hence, a(z,) = aj). When x = x; 
the manager is indifferent in reporting. Any r,,(x,) > r(x) represents another 
equilibrium, as a(z,) = a, remains feasible; here, the manager's utility is the same 
as in the desired equilibrium, while the analyst's is strictly less. r,,(x,) < r£(x,) 
does not satisfy equilibrium conditions, as the analyst prefers simply reporting z, 
to choosing a(z,) = ay. 

2) e = ey and a(zy) = a. 
In this case, since the analyst's response to Z = z,, is deterministic, the manager's 
expected utility is free of the x realization. Hence, the equilibrium conditions are 
not satisfied for e = ep. 

3) e = e, and a(z,) = ay. 
In this case, when x = x,, the manager has a strict preference for reporting 2 
= Zy (any equilibrium involves r,,(x,,) = 1 and, hence, a(z,) = a,). When x = x,, 
the manager is indifferent in reporting. As in case 1, any r,,(x,) > r(x) represents 
another equilibrium, as a(z,) = a, remains feasible. Unlike before rj(x,) 
< r£(x,) may also satisfy equilibrium conditions: for large enough r,,(x,), the 
analyst's best response is still a(z,) = ay. And as long as r,,(x,) is not too large, 
the analyst is better off in the equilibrium than under the desired equilibrium (the 
manager is indifferent). 

4) e =e, and a(zy) = a, 
As in case 2, since the analyst's response to Z = Zy is deterministic, the manager’s 
expected utility is free of the x realization. Upon observing x, the manager chooses 
the Z that yields the higher payment. If the analyst were to follow a z, report with 
f = Zy, the manager always reports 2 = z,,; but, the analyst's best response to this 
would be to follow up either with f = z, or a(z,) = a, Hence, an equilibrium 
follows only if the analyst follows a z, report with f = z,. Here, the manager's 
expected utility is strictly less than that under the desired equilibrium (depending 
on the parameters, the analyst’s may or may not be greater). Consequently, the 
tacit collusion problem in this case is not pressing. 
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Hence, case 3 presents other equilibria in which collusion concerns are pressing in that the 
equilibria are Pareto superior for the manager and analyst. Such a concern can be eliminated 


Š 
at an £-cost by the following contract perturbation: u, = uf, ug, = uj, — —, and Uyy 
Pu 


Š ; ; ; ; 
= uh. (I ó > 0. For ë sufficiently small, the Increase in expected compensation 
H. 
under this contract is negligible. With this contract, the manager's reporting incentives are 
the same as before, but if a(z,) = a,, the manager has a strict preference for e = e, 
Hence, the equilibria in 3 are disabled. Im 


Proof of the Corollary 


First, consider the analyst's initial report. Upon observing Z = z,, the analyst's revised 
T Qn 1. L@e— DOp—-1)—2a,. 1 
belier that i =ru IS——— =+ H > Her best 
" Gu tü-qgorio) 2 2L(2p — 1) 2 
guess of x is x, and, hence, her best guess of z is z,. In this case, her expected forecast 
error is [q (1 — p) + (1 — q,pr&GxDpe — A — qd — rD — Piu — zl. At the 
qul — py) + ay) 
Lpyg — ay 
inequality is strict as long as p is sufficiently large. The analyst's expected forecast error 
on her revised (final) forecast is [¢g,p,(1 — p) + (1 — gyre.) — pypollzg — zjl 
— [qa(1 — pop — (1 — IAP — p) A — ga) — rH.) — pilex — z). At 
ie ati thisvequalat poq res) 
Lpy — ay 
ity, the inequality is strict as long as p is sufficiently large. Observe 
dul — pyXL(2py — 1) — 2ag) qul — pr) + ag) 
xr cl ES c MM RC a [ge * O, 
Lpy — dg á zl Lpy — ay Ñ ü 
which implies that the early optimism is more pronounced than the late pessimism. m 


limit (p approaches 1), this equals [zu — z] > 0. By continuity, the 


[Zu — z;] < 0. Again, by continu- 


Proof of the Observation 


Denote the analyst’s belief that x = x, at a given point in time by P(x). With L(f,z) 
= Lif — z|, the analyst's forecast minimizes her expected loss: 


[Pap + (1 — PADA — PLF — zu 
+ [PDA — p) + d — PEL — zi. 


Minimizing this entails setting f = z, if P(x,|) > 1⁄2 and f = z, if P(x,|) = '^. Hence, 
the analyst's choice amounts to picking the more likely among z, and z,. Following this 
logic, the proofs work as before, except L 1s replaced by the revised cost of an incorrect 
guess of Llz, — zzl. g 
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ABSTRACT: | investigate the impact of implementing SFAS No. 86, which provides an 
exception to the GAAP requirement of the immediate expensing of research and de- 
velopment (R&D), on information asymmetry. Using bid-ask spread and share turnover 
as proxies for information asymmetry, | find that after the introduction of SFAS No. 86, 
information asymmetry decreases for software firms relative to that of other high-tech 
firms. Within the software industry, | find that information asymmetry is significantly 
lower for firms that capitalize (capitalizers) than for those who expense (expensers) 
software development costs. Thus, accounting for software development costs per 
SFAS No. 86 reduces information asymmetry and, consequently, the cost of capital. 
As well, investors’ uncertainty about the future benefits of software development costs 
is reduced when firms capitalize these costs. 


Keywords: information asymmetry; software development costs; SFAS No. 86; capi- 
talization; intangibles. 
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I. INTRODUCTION 

ds paper examines the impact of accounting for software development costs per the 

Statement of Financial Accounting Standards No. 86 (SFAS No. 86, FASB 1985) 

on information asymmetry. SFAS No. 86, which requires the capitalization of certain 
software development costs, is an exception to SFAS No. 2, which requires the immediate 
expensing of all R&D. Expensing creates ambiguity among investors about the value of 
R&D, thus increasing the information gap between management and investors. Consistent 
with this logic, many studies demonstrate that R&D-intensive firms have higher information 
asymmetry (Aboody and Lev 2000; Barth and Kasznik 1999; Barth et al. 2001; Boone and 
Raman 2001). 
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Capitalizing R&D has been proposed to reduce information asymmetry (Aboody and 
Lev 2000; Boone and Raman 2001).! When firms capitalize R&D they convey information 
to the market about the success of these activities, which in turn affects investors' beliefs 
about R&D future payoffs, resulting in a reduction in information asymmetry. However, 
recognizing R&D capital is not the only way managers can convey information about the 
expected future benefits of R&D. They can convey the same information via other means 
of voluntary disclosures. Disclosure, however, 1s not as informative as recognition for two 
reasons. First, recognized amounts in the financial statements are audited, while voluntary 
disclosures are not—which lends more credibility to recognition. Second, it is more costly 
to extract useful information from voluntary disclosures than from recognized amounts. 
Investors with accounting expertise can collect information from disclosures at a lower cost, 
thus gaining an informational advantage over unsophisticated investors (Barth et al. 2003). 
Managers also may refrain from voluntarily disclosing information about the future benefits 
of R&D because the costs associated with more disclosure (e.g., revelation of proprietary 
information and potential litigation brought on by investors in case expected future benefits 
are not realized) can outweigh the benefits of lower information asymmetry (Core 2001). 
Hence, voluntary disclosure would not necessarily eliminate information asymmetry re- 
sulting from failure to recognize R&D capital. 

Another issue related to R&D is the high uncertainty of their expected future benefits. 
Kothari et al. (2002, 356) argue “the greater the uncertainty of future economic benefits of 
R&D expenditures, the weaker would be the case in favor of capitalization." This argument 
implies an “uncertainty threshold," where expenditures should be capitalized if the uncer- 
tainty of expected future benefits falls below this threshold, and expensed otherwise. FASB 
does not provide guidelines on "uncertainty threshold," but SFAS No. 2 suggests that the 
FASB believes that the uncertainty of R&D is well above that threshold. 

Information asymmetry indicates that some investors are better able to assess the future 
benefits than others. Therefore, the higher information asymmetry for R&D-intensive firms 
suggests that the uncertainty threshold of the expected future benefits of R&D expenditures 
is not prohibitively high. Thus, management can provide reliable information about R&D 
future benefits when allowed to capitalize. Management, however, may not convey useful 
information if it exploits capitalization to manage earnings upward. Moreover, some man- 
agers may elect to expense even when they have reliable estimates of a project's future 
benefits. Whether management conveys useful information by capitalizing successful efforts 
is an empirical issue. 

The setting I select to examine the impact of capitalizing R&D on information asym- 
metry is SFAS No. 86, which requires capitalizing software development costs after the 
project reaches technical feasibility. This setting allows me to examine whether capitalizing 
certain R&D expenditures reduces information asymmetry. My experimental group consists 
of firms in software industries, and my control group is comprised of firms in other high- 
tech industries. I select high-tech firms as a control group because they too invest heavily 
in R&D and the capitalization of R&D is of major importance to them. My research design 
examines changes in the proxies for information asymmetry after versus before the adoption 
of SFAS No. 86. I compare these changes between software firms and other high-tech firms. 

I also analyze the differences in information asymmetry between capitalizers and ex- 
pensers in software industries after the adoption of SFAS No. 86. Specifically, I examine 


! Aboody and Lev (2000, 2765) propose that "improved disclosure about R&D operations, such as the capitali- 
zation of development cost when products successfully pass the technological feasibility tests ... might be 
considered as means for mitigating the R&D-related information asymmetry." 
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whether firms that capitalize software development costs (capitalizers) provide more useful 
information than do firms that expense all these costs (expensers). If managers exploit SFAS 
No. 86 to manage earnings rather than to convey useful information about expected future 
benefits, then investors would be skeptical about the long-term profitability of capitalized 
software development costs, and they will discount capitalization information. If so, then 
capitalization will not diminish the information gap between managers and investors." 

I conduct the analyses over the periods of 1983—1985 and 1986-1988 for pre- and 
post-SFAS No. 86, respectively. My sample consists of 67 software firms and 448 other 
high-tech firms. I perform the analyses of capitalizers versus expensers after SFAS No. 86 
over the 1986-1995 time period based on a sample of 37 firms and 253 firm-years. I use 
relative bid-ask spread and share turnover as proxies for information asymmetry? 

In the comparison between software and other high-tech firms, information asymmetry 
is significantly higher for software firms before SFAS No. 86. After SFAS No. 86, changes 
in the proxies for information asymmetry are consistent with a decline (increase) in infor- 
mation asymmetry for software (other high-tech) firms. The differences in these changes 
are significant, suggesting a decline in information asymmetry for software firms relative 
to other high-tech firms. Additionally, the comparison between capitalizers and expensers 
within software firms shows that capitalizers have lower information asymmetry than ex- 
pensers after SFAS No. 86. 

My results are consistent with capitalizing R&D expenditures reducing information 
asymmetry, but this support is qualified by the generalizability of software development 
costs to all R&D expenditures. It is possible that FASB has allowed capitalization of soft- 
ware development costs because it is the one area where firms can reliably estimate future 
benefits of R&D. 

My research contributes to the debate on accounting and disclosure for internally gen- 
erated intangibles. R&D is an internally generated intangible asset because empirical evi- 
dence documents the association between future benefits and current R&D expenditures. 
Proponents of R&D capitalization and other internally generated intangibles cite this evi- 
dence (e.g., Lev and Zarowin 1999). However, the value relevance of R&D expenditures 
has been established in hindsight, and it is unclear that managers can reliably estimate these 
benefits ex ante. Opponents of capitalizing internally generated intangibles argue that in- 
formation about expenditures on intangibles is publicly available, and that investors can 
assess the future benefits of these investments.* 

This paper is organized as follows. I review the relevant literature on accounting for 
intangibles, disclosure, and information asymmetry in Section II. I develop hypotheses in 


2 Anecdotal evidence suggests that investors are skeptical of firms that capitalize software development costs. For 
example, “Slucus Computer has made every effort to demonstrate that its judgments [to capitalize software 
development costs] are well within the boundaries of generally accepted accounting practices. The company 
even included, with each investor-relations packet it sends out, a cogent and favorable examination of the 
aforementioned FASB statement [SFAS No. 86], prepared by an analyst from a big, fancy brokerage house" 
(Davey 1992). 

? Dispersion of financial analysts’ forecasts is another proxy of information asymmetry. I do not use this measure 

because I do not have a large enough sample of analysts' forecasts in the earlier years of my sample (i.e., 1983— 

1985). 

Association for Investment Management Research (AIMR), which represents financial analysts, portfolio man- 

agers, and other investment professionals, articulated its position in the report “Financial Reporting in the 1990s 

and Beyond”: “We are not enamored of recording self-developed intangible assets unless their values are readily 
apparent. We consider the cost of creating them to be so often unrelated to their actual value as to be irrelevant 
in the investment valuation process. Furthermore, it usually is next to impossible to determine in any sensible 

or codifiable manner exactly which costs provide future benefit and which do not" (AIMR 1993, 50—51). 


The Accounting Review, October 2005 


1214 Mohd 


Section III, and present my methodology in Section IV. I provide the results in Section V 
and conclude in Section VI. 


II. PRIOR LITERATURE 
Accounting for Intangibles 


GAAP requires that internal expenditures on intangibles, such as research and devel- 
opment (R&D), be expensed as incurred (SFAS No. 2). Despite this requirement, recent 
evidence shows that R&D expenditures are value-relevant (e.g., Lev and Sougiannis 1996). 
The findings of Lev and Sougiannis (1996), however, establish the value relevance of R&D 
with the benefit of hindsight, but they do not address whether these benefits can be estab- 
lished ex ante. The future benefits from investments in intangibles are highly uncertain, 
making them difficult to measure. For example, Kothari et al. (2002) show that the contri- 
bution of current R&D expenditures to the variability of future earnings is three times 
greater than that of investment in property, plant, and equipment. 

The FASB contention and the findings of Kothari et al. (2002) imply that the high 
uncertainty of the future benefits of R&D impedes managers from providing reliable in- 
formation about these benefits. What remains unanswered is whether management can 
provide reliable information about the expected benefits of R&D when they are allowed to 
capitalize these expenditures despite their high uncertainty. 

SFAS No. 86 provides an exception to expensing internally generated intangibles. 
Aboody and Lev (1998) examine the value relevance of software development costs for 
firms in the software industries and find: (1) annually capitalized scftware costs are posi- 
tively associated with stock returns, and (2) software development capital assets are 
positively associated with stock prices. Healy et al. (2002) show that a simple capitalization 
rule of R&D, similar to successful efforts accounting (SFAS No. 19, FASB 1977), provides 
a higher association between accounting information and economic values than either im- 
mediate expensing or full capitalization. 

My study differs from the above studies in three respects. First, the above studies 
examine the value relevance of intangibles within a single accounting regime. For example, 
all firms in Lev and Sougiannis (1996) are required to expense R&D, and all firms in 
Aboody and Lev (1998) are required to capitalize, although only some of them capitalize. 
Healy et al. (2002) provide results for a simulated pharmaceutical firm. In contrast, my 
sample consists of two groups of firms under two different accounting regimes: software 
firms required to capitalize (but can also expense) and other high-tech firms that are always 
required, to expense R&D.? Second, while the above studies examine the association be- 
tween accounting information and market value, I examine bid-ask spread and share turn- 
over, which represent economic costs to the firm. Third, I use a research design that ex- 
amines differences in the change in information asymmetry between software firms and 
other high-tech firms post- versus pre-SFAS No. 86. My research design ensures that in- 
tertemporal changes for software firms are not due to period effects. 


Accounting for Intangibles and Information Asymmetry 

Barth and Kasznik (1999) find that intangible assets associated with R&D are signifi- 
cantly positively related to share repurchases, which is consistent with higher information 
asymmetry for R&D-intensive firms. Aboody and Lev (2000) document abnormal trading 


5 Although SFAS No. 86 requires capitalizing certain software development costs, its flexibility enables firms to 
capitalize or expense when they wish to do so. 
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activities by insiders of R&D-intensive firms, which is also consistent with a positive re- 
lation between R&D activities and information asymmetry. Moreover, Barth et al. (2001) 
show that intangible-intensive firms receive greater analyst coverage. Since Brennan and 
Subrahmanyam (1995) document a positive association between information asymmetry 
and analyst coverage, the Barth et al. (2001) results support a positive association between 
R&D and information asymmetry. 

The above studies provide indirect evidence on the relation between R&D activities 
and information asymmetry. Boone and Raman (2001) examine this relation directly by 
examining the association between R&D capital, estimated using the methodology of Lev 
and Sougiannis (1996), and two proxies for information asymmetry: the adverse selection 
component of the bid-ask spread and depth. They find that (1) information asymmetry for 
R&D firms is higher than for non-R&D firms, (2) the magnitude of information asymmetry 
for R&D firms is related to the estimated magnitude of unrecorded R&D assets, and (3) 
the change in the information asymmetry for R&D firms is related to the Change In the 
magnitude of unrecorded R&D assets. 

Diamond and Verrecchia (1991) posit that revealing information to reduce information 
asymmetry reduces firms' cost of capital by attracting increased demand from investors. 
The results of a positive association between R&D and information asymmetry are consis- 
tent with the other side of the position of Diamond and Verrecchia (1991); that is, insuf- 
ficient disclosure about the expected future R&D payoffs results in greater information 
asymmetry. Although theory predicts that allowing R&D capitalization reduces information 
asymmetry, it is unclear whether companies will actually provide more useful informa- 
tion. A case in point is the example of large software firms that choose to always expense 
despite the fact that their software products are successful (Microsoft, Borland, Symantec, 
and Novell are examples of these companies). Companies that exploit capitalization to 
manage earnings might not also provide additional information as expected. 

I contribute to the literature by analyzing the effects of capitalizing certain R&D ex- 
penditures on information asymmetry. My study is important because information asym- 
metry is a real economic cost to the company in the form of higher cost of capital.’ 
Regulators are concerned about information asymmetry and they cite high-quality account- 
ing as a solution. For example, Arthur Levitt, former chairman of the U.S. Securities and 
Exchange Commission (SEC), provides the viewpoint of regulators on the role of 
accounting: 


It bears repeating: high-quality accounting standards result in greater investor confi- 
dence, which improves liquidity, reduces cost of capital, and makes fair market prices 
possible. (Levitt 1998, 81) 


$ There are many reasons why companies do not capitalize, even when they have successful software projects. 
Microsoft, for example, reports that amounts that qualify for capitalization are immaterial. Sometimes companies 
do not capitalize because costs associated with more disclosure (e.g., revelation of proprietary information and 
potential litigation brought by investors in case expected future benefits are not realized) outweigh the benefits 
of reduced cost of capital (Core 2001). Another reason not to capitalize is to signal higher quality earnings to 
the market. i 

An obvious test would be to directly examine the impact of capitalization on an ex ante estimate of the cost of 
capital. Most estimates of the cost of capital require at least two-year-ahead analyst earnings forecasts (see 
Easton et al. 2002; Gebhardt et al. 2001). I do not estimate the cost of capital because I do not have sufficient 
analyst forecast data for my sample period. 
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III. HYPOTHESES DEVELOPMENT 

Once management has a reliable estimate of expected future benefits and the software 
development project is past the technical feasibility stage, SFAS No. 86 requires that man- 
agers capitalize software development costs if they expect the project to succeed. Absent 
management manipulation to boost earnings, investors will learn that the firm has a suc- 
cessful project when the costs of this project are capitalized, and the information gap 
between investors and management will shrink. That is, management will resolve investors' 
uncertainty about the future benefits of firms' investments. 

When management expenses software development costs, the signal to investors is 
unclear. If management expenses software development costs because it has information 
that the project will fail, and investors know that, then the information gap between investors 
and management diminishes, since such information resolves investors' uncertainty about 
future benefits. However, if the management expenses software development costs because 
it is uncertain about their future benefits or because it wants to do so for reasons such as 
to reduce political costs (Watts and Zimmerman 1986), then investors’ uncertainty about 
future benefits remains unresolved and the information gap does not diminish. 

I measure the effectiveness of SFAS No. 86 in reducing information asymmetry by 
comparing the change in information asymmetry between software firms and other high- 
tech firms after introduction of SFAS No. 86. I confine the experimental group to other 
high-tech firms because these firms invest as heavily in R&D as do software firms. The 
purpose of the comparison is to evaluate the overall effectiveness of the standard in reducing 
information asymmetry. My first hypothesis, in the alternative form, is: 


Hi: Ceteris paribus, the change in information asymmetry after SFAS No. 86 is lower 
for software firms than for other high-tech firms. 


The above arguments also apply to the comparison between capitalizers and expensers 
in software industries. If management has perfectly reliable information (i.e., it knows with 
certainty whether the software project will succeed (fail)), if it conveys this information to 
investors by capitalizing (expensing) software development costs, and if investors know 
managers to be credible, then this information should mitigate investors’ uncertainty about 
the future benefits of the firms’ investment in these projects. Thus, I should not observe 
any difference in information asymmetry between capitalizers and expensers after imple- 
mentation of SFAS No. 86. 

With managers having less than perfect information, the signal from capitalizing is 
clear, i.e., managers expect the project to succeed. The signal from expensing software 
development cost, though, is mixed. It could mean that the management expects the project 
to fail, it does not have sufficient information about future benefits, or it chooses to expense 
even when it has reliable information about successful projects.? Therefore, I predict that 
information asymmetry for capitalizers will be lower than for expensers. The second hy- 
pothesis, in the alternative form, is: 


H2: Ceteris paribus, information asymmetry is significantly lower for capitalizers than 
for expensers after implementation of SFAS No. 86. 


8 This argument assumes that managers are credible and they do not exploit capitalization to manage earnings. 
When earnings are managed through capitalization, investors' uncertainty remains unresolved. 
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IV. SAMPLE AND METHODOLOGY 
Sample Selection for Software versus other High-Tech Firms 


My sample of firms in the software industries includes firms engaged in computer 
programming and prepackaged software (SIC 7370—7374). Based on the classification in 
Francis and Schipper (1999), other high-tech firms are those in the following three-digit 
SIC codes: 283 (drugs), 357 (computer and office equipment), 360 (electrical machinery 
and equipment), 361 (electrical transmissions and distribution equipment), 362 (electrical 
industrial apparatus), 363 (household appliances), 364 (electrical lighting and wiring equip- 
ment), 365 (household audio, video equipment, and audio receiving), 366 (communication 
equipment), 367 (electronic equipment, semiconductors), 368 (computer hardware), 481 
(telephone communications), and 873 (research, development, and testing services). I also 
include in other high-tech firms the three-digit SIC code 737 (computer programming, 
software, and data processing) other than software firms. 

Since SFAS No. 86 became effective for fiscal years ending after December 15, 1985, 
I define the years 1983—1985 as before SFAS No. 86, and the years 1986—1988 as after 
SFAS No. 86. To be included in the sample, firms must have at least one observation before 
and one observation after SFAS No. 86. My final sample consists of 67 firms in software 
industries and 448 firms in other high-tech industries. 

Table 1 presents annual averages of financial characteristics of sample firms before and 
after SFAS No. 86. The change in any variable is the simple average (mean) of this variable 
after SFAS No. 86 minus the average before SFAS No. 86. Overall, other high-tech firms 
are significantly larger than software firms both before and after SFAS No. 86 on the 
following dimensions: sales, total assets, book value of equity, long-term debt, and net 
income. 


Sample Selection for Capitalizers versus Expensers 


I perform the analyses on capitalizers versus expensers during the period after SFAS 
No. 86 because all software firms were required to expense software development costs 
before SFAS No. 86, so one cannot distinguish between capitalizers and expensers.? The 
comparisons between capitalizers and expensers require data on capitalized software de- 
velopment costs, software development capital, and amortization of software development 
capital, which must be collected directly from the annual reports because they are not 
available on Compustat. I start with software firms from the first set of tests.'? I eliminate 
companies that do not report these items separately.!!? The period covered in these anal- 
yses is 1986—1995, and the sample consists of 37 firms and 253 firm-year observations. 

I classify a software firm as a capitalizer if it capitalizes at least some of its software 
development costs after SFAS No. 86 and as an expenser if it expenses all its soft- 


? I perform the same analysis as in the first set of tests where firms are classified as expensers and capitalizers 
based on whether they capitalized post SFAS No. 86. Under this approach a firm has to be classified as a 
capitalizer or an expenser for all years, which raises a problem in classifying firms that capitalized in some 
years and expensed in other years after SFAS No. 86. I consider three possible classification schemes for these 
firms under which a firm is classified as a capitalizer if it capitalized in (1) all years after SFAS No. 86, (2) at 
least one year after SFAS No. 86, or (3) more than half the period after SFAS No. 86. The test variable has its 
expected signs in both regressions under all three schemes, and it is significant in the second and the third 
Schemes. 

10 T obtain similar results when I perform the analyses on all software firms with available data. 

1 For example, some companies include software development capital in other assets, and some report capitalized 
purchased and internally developed software costs in one line. 

12 T perform the regressions in Table 4 without these companies. The results are qualitatively similar. 
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TABLE 1 
Financial Characteristic of Sample Firms 
(n = 67 software firms, 448 other high-tech firms) 


Panel A: Before SFAS No. 86° 


Variable Other^ Software?” t-value* 
Sales 793.2770 51.378 3.81**=* 
Total Assets 884.160 44.008 3.69*:*=* 
R&D 37.192 3.839 3.66*** 
BV 403.940 27.501 3.67*** 
LTD 149.260 3.601 2.83*5** 
NI 55.061 3.371 3 O5*** 
Panel B: After SFAS No. 86 

Sales 1,038.900 95.638 4,1 Ss 
Total Assets 1,193.300 88.941 4.19%*** 
R&D 56.499 7.334 3.64*** 
BV 492.140 50.794 3.84*** 
LTD 181.540 10.630 4.42*** 
NI 60.666 7.642 3 46*%** 
Panel C: Change (after minus before SFAS No. 86) 

Sales 245.610 44.260 3.05*** 
Total Assets 309.140 44.933 1.84* 
R&D 19.307 3.495 3.15 *** 
BV 88.200 23.293 1.23 
LTD 32.280 7.029 0.73 

NI 5.605 4.271 0.18 


* "** *** Denotes significance (two-tailed test) at a probability level below 0.10, 0.05, and 0.01, respectively. 
a Before SFAS No. 86 is the fiscal years 1983-1985, and after SFAS No. 86 is the fiscal years 1986—1988. 
> Software is firms in the software industries (four-digit SIC codes 7370—7374). Other is firms in other high-tech 
industries (three-digit SIC codes: 283, 357, 360—368, 481, 7375—7379, and 873). 
* t-value of the difference between software and other high-tech firms. 
Sales = annual gross sales minus discounts and sales returns and allowances (Compustat item # 12); 
Total Assets = fiscal year-end (Compustat item # 6); 
R&D = annual research and development expenditure (Compustat item # 46); 
BV = common stockholders’ interest in the company (Compustat item # 60); 
LTD = long-term debt (Compustat item # 9); and 
NI = annual net income before extraordinary items (Compustat item # 18). 


ware development costs. Of the 37 firms, 19 capitalized software development costs in each 
year, ten expensed in each year, and eight expensed in some years and capitalized in others. 
Table 2 presents descriptive financial characteristics for capitalizers and expensers. The 
overall statistics show that capitalizers are significantly larger than expensers along all the 
dimensions. Of particular interest is development intensity, (DEVINT), which is the sum of 
R&D expense and software development scaled by sales. The larger magnitude of DEVINT 
is consistent with the intuition that firms with larger R&D expenditures have a greater 
chance of a successful project, and thus are more likely to capitalize. 
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TABLE 2 
Financial Characteristic of Software Firms? 
Variable Expensers Capitalizers t-value^ 
Sales 116.370 313.840 3.93 tk 
Total Assets 66.368 305.380 4.45**** 
DEVINT 0.061 0.154 7.56*** 
BV 39.616 156.360 4.69 
LTD 4.445 22.361 2.79*** 
NI 5.359 28.601 3,43 "t 


* Fx *** Denote significance (two-tailed test) at a probability level below 0.10, 0.05, and 0.01, respectively. 

* The sample consists of 37 firms and 253 firm-year observations. I classify a software firm as a capitalizer if it 
capitalizes at least some of its software development costs after SFAS No. 86 and as an expenser if it expenses 
all its software development costs. Of the 37 firms, 19 capitalized software development costs in each year, ten 
expensed in each year, and eight expensed in some years and capitalized in others. 

b t-value of the difference between capitalizers and expensers. 

Sales = annual gross sales minus discounts and sales returns and allowances (Compustat item # 12); 

Total Assets = fiscal year-end (Compustat item # 6); 

DEVINT = R&D expense plus capitalized software, scaled by sales; 
BV = common stockholders’ interest in the company (Compustat item # 60); 
LTD = long-term debt (Compustat item # 9); and 
NI = annual net income before extraordinary items (Compustat item # 18). 


Methodology 
Dependent Variables 

I use two variables as proxies for information asymmetry: the relative bid-ask spread 
and share turnover. When information asymmetry between management and investors is 
high, some traders can generate their private information and exploit it to gain vis-à-vis 
uninformed traders. Stock dealers realize this informational advantage and increase the bid- 
ask spread to protect themselves against exploitation by informed traders. I measure 
bid-ask spread (SPREAD) as the daily absolute spread divided by the average of bid and 
ask. Share turnover (TURNOVER) is the daily trading volume in shares divided by shares 
outstanding. Firms with high information asymmetry have lower share turnover because 
uninformed traders are less likely to trade in these shares, knowing that they will lose to 
informed traders.'? 


Control Variables 

Prior research shows that firm size, stock return volatility, stock exchange listing, stock 
price, and analyst coverage are associated with bid-ask spread. The amount of information 
available about a firm is greater for larger firms (Atiase 1985). Therefore, I expect firm size 
to be associated negatively (positively) with bid-ask spread (share turnover). I measure firm 
size as the market capitalization as of fiscal year-end (MV). Stock return volatility is pos- 
itively related to bid-ask spread, since market makers increase the spread to make up for 
the uncertainty associated with volatile stocks (Stoll 1978). I use the standard deviation of 
daily returns as a proxy of return volatility (VOLATILITY). Exchange listing is also related 


? Leuz and Verrecchia (2000) and Roulstone (2003) are examples of recent accounting papers that have used the 
same proxies for information asymmetry. 
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to bid-ask spread: firms listed on the NASDAQ have higher bid-ask spread than NYSE- 
listed firms (Bessembinder and Kaufman 1997). I include a dummy variable (LISTING) 
that equals 1 if the firm is listed on NYSE or AMEX, and 0 otherwise. 

The association between stock price and bid-ask spread is mechanical since firms with 
low stock price have higher relative bid-ask spread because of the minimum tick size of 1/ 
8 during my sample period (Stoll 1978). Therefore, I include stock price (PRICE) in the 
bid-ask spread regression. Analyst coverage is negatively related to bid-ask spread since 
greater analyst coverage increases the amount of information available about the firm 
(Roulstone 2003). Therefore, I include the variable, FOLL, in the regression: FOLL is the 
number of analysts issuing annual forecasts as of the fiscal year-end. 

Share turnover is associated with firm size, analyst coverage, the number of shares 
outstanding, and the inclusion in the S&P 500 index. It is positively associated with firm 
size because the availability of information on larger firms induces more trading, and it is 
positively associated with analyst coverage because analysts reduce the information gap 
between informed and less-informed traders, which in turn increases the trading volume 
(Roulstone 2003). Roulstone also argues that firms with larger amount of shares outstanding 
will have higher trading volume, so I include the number of shares outstanding (SHROUT) 
in the share turnover regression. Finally, the relation between share turnover and the inclu- 
sion in the S&P 500 index is unclear (Tkac 1999), but to avoid omitting a correlated 
variable, I include the dummy variable (SP500), which equals 1 if the firm is included in 
the S&P 500 index, and 0 otherwise, in the share turnover regression. 


Endogeneity of Dependent Variables 

The dependent variables, which are proxies for information asymmetry, are endogenous. 
On the one hand, firms with higher trading volume tend to have lower bid-ask spreads, 
therefore, share turnover is a control variable in the bid-ask spread regression. On the other 
hand, the bid-ask spread is a control variable in the share turnover regression because firms 
with higher bid-ask spread have lower trading volumes. Therefore, I estimate the following 
set of equations by employing two-stage least squares regressions (2SLS): 


£ 


SPREAD, = o, + a SOFT, + oPERIOD, + o4SOFT, x PERIOD, 
s + — m 
+ o4 MV, + a,VOLATILITY,, + o4LISTING, + w,PRICE,, (1) 


+ aSFOLL,- sx TURNOVER, + v, 


9? 


TURNOVER, = B, + B,SOFT, + B,PERIOD, + SOFT, 
+ + + + 
x PERIOD, + B,MV, + B,FOLL, + BsSHROUT, (2) 


+ B,SP500, + B,SPREAD, + 0, 
where: 
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SPREAD, = annual average of the logarithm of the daily relative bid-ask spread, de- 
fined as the absolute value of the bid-ask spread divided by the average 
of bid and ask; 

SOFT, = dummy variable that equals 1 if the firms is in the software industries, 
and 0 otherwise; 

PERIOD, = dummy variable that equals 1 if year t falls in the period after SFAS No. 
86 (i.e., 1986—1988), and 0 otherwise; 

MV, = logarithm of market capitalization as of fiscal year-end; 
VOLATILITY,, = logarithm of stock return volatility, defined as the standard deviation of 
daily stock returns of firm i in fiscal year t; 

LISTING, = dummy variable that equals 1 if firm i is listed on NYSE or AMEX in 
fiscal year t, and 0 if it is listed on the NASDAQ; 

PRICE, - annual average of the logarithm of daily stock price of firm i in fiscal year 
f: 


FOLL, = logarithm of analyst following + 1; 
TURNOVER,, = annual average of the logarithm of daily turnover, defined as trading vol- 
| ume in shares divided by number of shares outstanding; 
SHROUT,, = annual average of the logarithm of daily number of shares outstanding; 
and 
SP500, = dummy variable that equals 1 if firm i is included in the S&P 500 index 


in fiscal year ¢, and 0 otherwise. 


The dummy variable SOFT captures the difference in the dependent variable between 
software firms and other high-tech firms before SFAS No. 86. The dummy variable PERIOD 
represents the change in the dependent variable for other high-tech firms after implementing 
SEAS No. 86. The interaction term SOFT x PERIOD captures the difference in the change 
in the dependent variable between software firms and other high-tech firms. A positive 
(negative) sign on this interaction term means that the dependent variable increases (de- 
creases) for software firms relative to other high-tech firms after introduction of SFAS No. 
86. Since I hypothesize that information asymmetry declines for software firms relative to 
other high-tech firms after introduction of SFAS No. 86, the expected sign on the interaction 
term is negative in Equation (1) and positive in Equation (2). A decline in information 
asymmetry for software firms relative to other high-tech firms will show up in a relative 
decline (increase) in the bid-ask spread (share turnover). 


Capitalizers versus Expensers 


J perform the analyses for capitalizers versus expensers over the period after SFAS No. 
86 by estimating the following regressions: 


T 


SPREAD, = Yo + y,CAPITAL,, + y,MV, + y;VOLATILITY, + y,LISTING, 
+ ysPRICE, + ,FOLL, + y,TURNOVER,, + £, (3) 
+ + + + 
TURNOVER, = Š, + 8,CAPITAL, + 8,MV, + 8,FOLL, + 8,SHROUT, 


+ 8,SP500, + &,SPREAD, + ó, (4) 
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where CAPITAL is a dummy variable that equals 1 if the firm has capitalized at least some 
of its software development costs, and 0 otherwise. 

Since firms choose whether to capitalize or expense software development costs, 
CAPITAL is endogenous in the above regressions. Additionally, the firm's choice to capi- 
talize might not be independent of the dependent variable (i.e., SPREAD or TURNOVER). 
That is, firms with high information asymmetry might choose to capitalize to reduce their 
information asymmetry. In this case CAPITAL will be correlated with the error term in 
Equations (1) and (2), and the OLS estimate of y, or Š, will be biased. I employ the 2SLS 
procedure to control for this endogeneity.!^ I regress CAPITAL against factors that determine 
choice, and then use the fitted values from this regression in the second stage. Aboody and 
Lev (1998) suggest that size, profitability, R&D intensity, leverage, and systematic risk are 
related to the firms' choice to capitalize. Large and profitable firms are less likely to cap- 
italize, while firms with high R&D intensity, leverage, and risk are more likely to capitalize. 
Therefore, I estimate Equation (3) as follows: 

z 


Pr(CAPITAL, = 1) = o, + a, MV, + x INCOME, + o4DEVINT, (5) 
+ + 
+ a,LEVERAGE,, + a;BETA;, + c, 
where: 


CAPITAL,, = dummy variable that equals 1 if the firm has capitalized part of or all its 

software development costs, and 0 otherwise; 
MV, = logarithm of market value as of fiscal year-end; 

INCOME, = net income adjusted for capitalizing software development costs (1.e., net 
income plus software development capital minus capitalized software), 
scaled by sales; 

DEVINT, = R&D expense plus capitalized software, scaled by sales; 
LEVERAGE, = long-term debt divided by the sum of equity and long-term debt; and 
BETA, = market model estimate of beta over 100 days before fiscal year-end. 


To examine whether the magnitude of capitalized software costs is related to infor- 
mation asymmetry, I estimate Equations (3) and (4) with CAPINT instead of CAPITAL. 
CAPINT is the capitalization intensity of software development costs, defined as capitalized 
software development costs divided by the sum of capitalized software development costs 
and research and development expense. To control for endogeneity, I estimate an OLS 
regression version of Equation (5) with CAPINT as the dependent variables, and then use 
the fitted value of CAPINT in Equations (3) and (4). 


V. RESULTS 
Software versus other High-Tech Firms f 
Table 3 presents mean values of relative bid-ask spread, share turnover, and regression 
control variables before and after SFAS No. 86 and the change around SFAS No. 86. Before 
SFAS No. 86, the relative bid-ask spread for software firms of 5.98 percent is significantly 
higher than that for other high-tech firms of 4.81 percent (p-value < 0.10). After SFAS 


14 Aboody and Lev (1998) employ a similar procedure. 
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TABLE 3 
Means for Bid-Ask Spread, Sbare Turnover, and Control Variables for Sample Firms 
(n = 67 software firms, 448 other high-tech firms) 


Panel A: Before SFAS No. 86° 





Variable Other? Software? t-value* 
SPREAD 4.81 5.98 1.67* 
TURNOVER 0.43 0.36 1.46 
SHROUT (millions) 120.00 91.10 0.40 
PRICE 11.50 7.75 2.20** 
MV (millions) 645.00 90.60 2.74 *** 
VOLATILITY 0.03 0.03 0.17 
FOLL 3.89 2.85 1.56 
Panel B: After SFAS No. 86 

SPREAD 6.04 6.55 0.74 
TURNOVER 0.43 0.43 0.09 
SHROUT (millions) 120.00 101.00 0.22 
PRICE 9.40 7.52 1.82* 
MV (millions) 851.00 180.00 3.12*** 
VOLATILITY 0.04 0.04 0.43 
FOLL 4.51 4.12 0.41 
Panel C: Change (after minus before SFAS No. 86) 

SPREAD 1.23 0.57 1.07 
TURNOVER 0.00 0.07 1.60 
SHROUT (millions) 0.00 9.90 1.24 
PRICE —2.10 —0.23 1.49 

MV (millions) 206.00 89.40 1.63 
VOLATILITY 0.01 0.01 0.68 
FOLL 0.61 1.27 1.26 


* ee xe Denote significance (two-tailed test) at a probability level below 0.10, 0.05, and 0.01, respectively. 
a Before SFAS No. 86 is the fiscal years 1983-1985, and after SFAS No. 86 is the fiscal years 1986—1988. 
» Software is firms in the software industries (four-digit SIC codes 7370—7374). Other is firms in other high-tech 
industries (three-digit SIC codes: 283, 357, 360-368, 481, 7375-7379, and 873). 
° t- value of the difference between software and other high-tech firms. 
SPREAD - average of the daily relative bid-ask spread, defined as the absolute value of the bid-ask spread 
divided by the average of bid and ask; 
TURNOVER = average of daily turnover, defined as trading volume in shares divided by number of shares 
outstanding; 
SHROUT - average of daily number of shares outstanding; 
PRICE = average of daily stock price, adjusted for stock splits and stock dividends; 
MV = market capitalization in millions of dollars as of fiscal year-end; 
VOLATILITY - stock return volatility, defined as the standard deviation of daily stock returns; and 
FOLL = number of financial analysts issuing a one-year-ahead earnings forecast as of the fiscal year-end. 


No. 86, the difference in relative-bid ask spread between the two groups is insignificant. 
The differences in share turnover between the two groups are insignificant before and after 
SFAS No. 86. Changes in the proxies for information asymmetry are indistinguishable 
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between the two groups. Univariate results do not support any differences in the changes 
in information asymmetry after software firms have adopted SFAS No. 86. As seen next, 
however, multivariate results depict a different picture. 

Table 4 reports the regression results for estimating relative bid-ask spread and share 
turnover regressions.!? For each dependent variable, I report a basic OLS regression without 
control variables to serve as a benchmark against the 2SLS regression with control variables. 
The first (second) column reports coefficient estimates and t-values for the relative bid-ask 
spread regression without (with) control variables. The third (fourth) column reports coef- 
ficient estimates and t-values for the turnover regression without (with) control variables. 
The signs and the significance of the test variables in the basic regressions are similar to 
those in the full regressions. Therefore, the following discussion will be based on full 
regressions. 

The relative bid-ask spread (share turnover) regression explains about 79 (29) percent 
of the variation in relative bid-ask spread (share turnover), and most variables have their 
expected signs. The only exception in the SPREAD regression is share turnover (TURN- 
OVER), which is positive and significant. The exceptions in the TURNOVER regression are 
number of shares outstanding (SHROUT), which is negative and significant, and bid-ask 
spread (SPREAD), which is positive and significant. 

The coefficient of SOFT in the SPREAD regression is positive and significant, indicating 
that software firms have higher relative bid-ask spread before SFAS No. 86. The significant 
negative coefficient of SOFT in the TURNOVER regression also indicates that before SFAS 
No. 86 software firms have lower share turnover than do other high-tech firms. Both results 
suggest that software firms have higher information asymmetry than other high-tech firms 
before SFAS No. 86. The coefficient of PERIOD is insignificant in both regressions, sug- 
gesting no change in SPREAD and TURNOVER for other high-tech firms. 

The coefficient of SOFT x PERIOD in the SPREAD regression is negative and signif- 
icant, suggesting that the change in relative bid-ask spread for software firms is significantly 
less than that for other high-tech firms. The coefficient of the same interaction term is 
positive and significant in the TURNOVER regression, indicating that the change in share 
turnover is significantly greater for software firms than for other high-tech firms. Both 
results indicate a decline in information asymmetry for software firms relative to other 
high-tech firms. 


Economic Significance of the Results 


Since the regressions are in the log-linear format, the coefficients are interpreted as 
elasticities. That is, the percentage change in the dependent variable given the percentage 
change in the independent variable.!é The coefficient of PERIOD represents the percentage 
changes in the dependent variable for other high-tech firms after the adoption of SFAS No. 
86. The sum of the coefficients of PERIOD and SOFT x PERIOD represents the percentage 
change in the dependent variable for software firms after SFAS No. 86 (incremental to the 
non-software firms, because SOFT is a binary interactive variable). The results are econom- 
ically significant. The total daily bid-ask spread decreases by about $900,000 for software 
firms after the adoption of SFAS No. 86.'’ The average daily turnover increases by 27.5 


15 Results of linear regressions in this study exclude influential observations with an absolute value of r-student 
greater than 2. 

16 This analysis is analogous to that of Roulstone (2003, 569—570). 

17 The percentage change in the relative bid-ask spread for software (other high-tech) firms is —18.3 (1.5) percent. 
The change in the daily total bid-ask spread is the percentage change in relative bid-ask spread multiplied by 
both price and the average daily trading volume in shares. 
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percent for software firms. The economic magnitudes for the changes in bid-ask spread and 
share turnover for other high-tech are negligible because of the smaller magnitude and the 
insignificance of PERIOD in both regressions. 


TABLE 4 
Regressions of Bid-Ask Spread and Share Turnover 
Variable* Predicted Sign SPREAD? TURNOVER 
Intercept —3.429 3.088 —6.295 —8.225 
(221.24)*** (5.81)*** (318.44)*** — (48.40)*** 
SOFT 2/2 0.253 0.181 —0.213 —0.285 
(5.953) *** (6.05)*** (3.68)*** (5.57)*** 
PERIOD U? 0.163 —0.015 0.085 —0.003 
(7.56)*** (1.37) (3.10)*** (0.14) 
SOFT X PERIOD = is —0.151 —0.168 0.195 0.278 
(2.46)** (5.01)*** (2.49)** (4.07) *** 
MV — + — —0.087 — 0.420 
— (8.63)*** — (25.37)*** 
VOLATILITY + — 0.651 — — 
— (17.67)*** — — 
LISTING = — —0.082 — — 
— (3.25)*** — — 
PRICE = — —0.096 — — 
— (11.07)*** — — 
FOLL -[4 — —0.061 — 0.092 
TURNOVER es — 0.378 — — 
— (5.06)*** — — 
SHROUT + — — — —0.156 
— — — (11.97)*** 
` SP500 ? — — — —0.127 
— — — (2.52)** 
SPREAD = — — — 0.935 
— — — (23.62) *** 
n 2,736 2: 732 2,761 2,779 
Adjusted R? 0.0308 0.7877 0.0101 0.2941 


t-values are in the parentheses below coefficient estimates and *,**,*** denote significance (two-tailed test) at a 
probability level below 0.10, 0.05, and 0.01, respectively. 
a The SPREAD regression is: 


? ? — - E 
SPREAD, = a, + x, SOFT, + o,PERIOD, + «,SOFT, X PERIOD, + a MV, + a,VOLATILITY,, 
+ agLISTING,, + «,PRICE,, + a,FOLL, + agTURNOVER,, + v, 
t The TURNOVER regression is: 
? ?7 + + 
TURNOVER, = By + B,SOFT, + B,PERIOD, + B,SOFT, x PERIOD, + B,MV, 
+ + 2 - 
+ B,FOLL, + B,SHROUT,, + B,SP500,, + B,SPREAD, + w, 


(continued on next page) 
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TABLE 4 (Continued) 


* Variables definitions: 
SPREAD, = annual average of the logarithm of the daily relative bid-ask spread, defined as the absolute 
value of the bid-ask spread divided by the average of bid and ask; 
SOFT, = dummy variable that equals | if the firm is the software industries, and 0 otherwise; 
PERIOD, = dummy variable that equals 1 if year t falls in the period after SEAS No. 86 (i.e., 1986—1988), 
and 0 otherwise; 
MV, = logarithm of market capitalization as of fiscal year-end; 
VOLATILITY, = logarithm of stock return volatility, defined as the standard deviation of daily stock returns of 
firm i in fiscal year t: 
LISTING, = dummy variable that equals 1 if firm i is listed on NYSE or AMEX in fiscal year t, and 0 if it 
is listed on the NASDAQ, 
PRICE, = annual average of the logarithm of daily stock price of firm i in fiscal year t, 
FOLL, = logarithm of analyst following + 1; 
TURNOVER, = annual average of the logarithm of daily turnover, defined as trading volume in shares divided 
by number of shares outstanding for firm i in fiscal year t; 
SHROUT,, = annual average of the logarithm of daily number of shares outstanding for firm i in fiscal year t; 
and 
SP500,, = dummy variable that equals 1 if firm i is included in the S&P 500 index in fiscal year z. 


Spillover Effects 


The results in Table 4 show that the change in the proxies for information asymmetry 
is consistent with a decline in information asymmetry for software firms relative to other 
high-tech firms. Since we observe an improvement in information asymmetry after the 
adoption of the new standards, do the benefits extend to all software firms, or do they 
mainly accrue to capitalizers? To answer this question, I estimate the results in Table 4 
separately for capitalizers and expensers versus other high-tech firms. 

To conserve space, Table 5 reports only the coefficients on SOFT x PERIOD from 
estimating Equations (1) and (2). In “Capitalizers versus other High-Tech," the software 
sample consists of only firms that capitalized in all years after SFAS No. 86. In “Expensers 
versus other High-Tech," the software sample consists of firms that have not capitalized at 
all after SFAS No. 86. The interaction term SOFT x PERIOD is negative (positive) and 
significant in the SPREAD (TURNOVER) regression regardless of whether software firms 
consist of only capitalizers or only expensers. The results suggest that the improvement in 
information asymmetry for software firms accrues to both capitalizers and expensers. 


Capitalizers versus Expensers 


Table 6 represents the averages of bid-ask spread and turnover regressions variables for 
capitalizers and expensers. Univariate statistics provide mixed results about the difference 
in information asymmetry between capitalizers as expensers. Whereas the bid-ask spread 
is significantly greater for capitalizers (p-value « 0.05), indicating higher information asym- 
metry for capitalizers, the share turnover is significantly lower for expensers (p-value 
« 0.10), suggesting higher information asymmetry for expensers. Capitalizers are larger 
than expensers as the difference in market value is significant (p-value « 0.01). Although 
the difference in VOLATILITY between capitalizers and expensers is statistically significant, 
the magnitude is too small to be economically significant. 

The results of estimating Equations (3) and (4) are reported in Table 7. For each 
regression, I report the results using the fitted values of CAPITAL and CAPINT separately. 
The SPREAD (TURNOVER) regression explains about 85 (61) percent of the variation in 
the dependent variable. The signs and significance of most control variables in these re- 
gressions are as predicted. The exceptions are TURNOVER in the SPREAD regression, and 
SHROUT and SPREAD in the TURNOVER regression. 
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TABLE 5 
The Impact of SFAS No. 86 on Information Asymmetry for Capitalizers and 
Expensers versus other High-Tech Firms 


Sample SPREAD” TURNOVER” 
Full Sample (from table 4) —0.168 0.278 
(5.0 TD) (4.07)*** 
Capitalizers: versus other High-Tech — 0.139 0.549 
(1.89)* (4.33)*** 
Expensers versus other High-Tech —0.143 0.342 
(2.73y*** (2.83) *** 


t-values are in the parentheses below coefficient estimates and *,**,*** denote significance (two-tailed test) at a 
probability level below 0.10, 0.05, and 0.01, respectively. 
?'The SPREAD regression is: 


? ? 


-— - * 
SPREAD, = & + a,SOFT, + «,PERIOD,, + SOFT, X PERIOD, + o,MV, + o,VOLATILITY, 
+ G LISTING, + o4PRICE,  o4FOLL, + «TURNOVER, + v, 


>The TURNOVER regression is: 


2? ? * + 
TURNOVER, = B, + B,SOFT, + B,PERIOD, + B,SOFT, x PERIOD, + B,MV,, 
+ + ? 
+ B,FOLL, + BSHROUT, + B,SP500, + B,SPREAD, + ©, 


See Table 4 for variable definitions. 

The above table reports only the coefficients of SOFT x PERIOD in each regression. In “Capitalizers versus 
other High-Tech," software sample includes only capitalizers. In “Expensers versus other High-Tech," software 
sample includes only expensers. 


Both CAPITAL and CAPINT are significant and negative (positive) in the SPREAD 
(TURNOVER) regressions, suggesting that capitalizers have lower (higher) bid-ask spread 
(share turnover) than expensers. This result is consistent with information asymmetry for 
capitalizers being lower than that for expensers.' The coefficient of CAPITAL in the 
SPREAD regression indicates that the relative bid-ask spread for capitalizers is about 8 
percent lower than that for expensers. Similarly, the share turnover for capitalizers is about 
15 percent greater than that for expensers. The coefficient of CAPINT in the SPREAD 
(TURNOVER) regression shows that an increase of 1 percent in amount of software devel- 
opment capitalized would result in a (an) decrease (increase) in bid-ask spread (share turn- 
over) of 0.8 (1.3) percent. 


VI. CONCLUSION 
Many studies criticize the asymmetry of the accounting treatment of expensing invest- 
ments in intangibles while capitalizing investments in physical assets (e.g., Aboody and 


1$ This result appears inconsistent with the result reported in Table 5, where I conclude that improvement in 
information asymmetry accrues to both capitalizers and expensers. The result of this section is more reliable for 
two reasons. First, classification of capitalizers and expensers is finer in this section since firms are classified 
on a yearly basis, while in the previous section firms have the same classification for the whole period (see 
footnote 8). Second, as noted in footnote 8, the results in Table 5 are not robust to classification schemes. When 
I relax the classification of capitalizers to include firms that capitalized either at least once or more than half 
the years in the post-SFAS No. 86 period, the results indicate improvement in information asymmetry accrues 
more to capitalizers than expensers. 
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TABLE 6 

Means for Bid-Ask Spread, Share Turnover, and Control Variables for Software Firms” 
Variable — — Expensers Capitalizers t-value? 
SPREAD 4.73 5.72 2.29** 
TURNOVER 0.45 0.56 1.67* 
SHROUT (millions) 19.60 386.00 3.62*** 
PRICE 8.02 8.80 0.77 
MV (millions) 150.00 913.00 3.43*** 
VOLATILITY 0.03 0.04 2.61 *** 
FOLL 3.48 3.85 0.41 


* ** ==* Denote significance (two-tailed test) at a probability level below 0.10, 0.05, and 0.01, respectively. 

? The sample consists of 37 firms and 253 firm-year observations. I classify a software firm as a capitalizer if it 
capitalizes at least some of its software development costs after SFAS No. 86 and as an expenser if it expenses 
all its software development costs. Of the 37 firms, 19 capitalized software development costs in each year, ten 
expensed in each year, and eight expensed in some years and capitalized in others. 

^ t-value of the difference between capitalizers and expensers. 

SPREAD = average of the daily relative bid-ask spread, defined as the absolute value of the bid-ask spread 
divided by the average of bid and ask; 
TURNOVER = average of daily turnover, defined as trading volume in shares divided by number of shares 
outstanding; 
SHROUT - average of daily number of shares outstanding; 
PRICE = average of daily stock price, adjusted for stock splits and stock dividends; 
MV = market capitalization in millions of dollars as of fiscal year-end; 
VOLATILITY = stock return volatility, defined as the standard deviation of daily stock returns; and 
FOLL = number of financial analysts issuing a one-year-ahead earnings forecast as of the fiscal year-end. 


Lev 2000; Boone and Raman 2001; Lev et al. 2005). Both types of assets have future 
benefits, so expenditures for both of them should be capitalized. However, the uncertainty 
of the future benefits of intangibles is cited as the main justification for expensing them 
(FASB 1974; Kothari et al. 2002). Recent studies document relatively higher information 
asymmetry for intangible-intensive (e.g., R&D-intensive) firms (e.g., Aboody and Lev 2000; 
Barth and Kasznik 1999; Barth et al. 2001; Boone and Raman 2001), thus supporting the 
notion that failure to recognize intangibles in financial statements has adverse consequences. 

My research examines the relation between accounting for internally generated intan- 
gibles and information asymmetry by analyzing the impact of SFAS No. 86, which allows 
capitalization of certain software development costs. Theory predicts that increased disclo- 
sure reduces information asymmetry. This theory may not hold in practice because increased 
disclosure, which can be either via voluntary disclosures or via recognizing intangibles, 
may not reduce information asymmetry. Voluntary disclosure is not as informative as rec- 
ognition because disclosed amounts are not audited, and it is more costly to extract useful 
information from disclosures (Barth et al. 2003). Recognition may also fail to reduce in- 
formation asymmetry if (1) firms do not have sufficient information to recognize the asset, 
(2) management exploits capitalization to manage earnings, or (3) management chooses not 
to capitalize even when it has successful investments. SFAS No. 86 is a setting wel] suited 
for examining whether capitalizing a certain class of intangibles (i.e., software development 
costs) reduces information asymmetry. 

Using relative bid-ask spread and share turnover as proxies for information asymmetry, 
I find that after the introduction of SFAS No. 86, information asymmetry of software firms 
decreases relative to other high-tech firms. I also find that information asymmetry is sig- 
nificantly lower for capitalizers than for expensers. My findings suggest that the uncertainty 
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of the future benefits of software development costs is not prohibitively high to impede 
recognition of a software development capital, and that practical impediments to reducing 
information asymmetry, such as opportunistic capitalization and the expensing of successful 
projects do not dampen the favorable impact SFAS No. 86 has on information asymmetry. 

My findings are relevant to the debate of accounting for internally generated intangibles. 
Caution should be exercised, however, in generalizing my findings to all R&D expenditures. 


; TABLE 7 
Two-Stage Least Square Regressions of Bid-Ask Spread 
and Share Turnover for Capitalizers and Expensers 


SPREAD* TURNOVER" 
Variable‘ Predicted Sign CAPITAL CAPINT CAPITAL CAPINT 
Intercept 1.802 1.822 — 7.605 —7.854 
(4.68)*** (4.64)*** (14.06)*** = (14.20)*** 
CAPITAL (CAPINT) —/+ —0.082 —0.008 0.149 0.013 
(2.89) *** (4.11)*** (1.98)** (2.25) *** 
MV —/+ —0.053 —0.053 0.440 0.452 
(4.22)*** (4.16)*** = (10.15)*** . (10.54)*** 
VOLATILITY + 0.894 0.931 — — 
(18.92)"*** 4 (20.2])** — — 
LISTING ss —0.211 —0.184 — — 
(5.19)*** (4.27)*** — — 
PRICE xx —0.042 —0.041 — — 
(3.08)*** (3.02)*** — — 
FOLL ep —0.050 —0.040 0.263 0.263 
(4.36)*** (3.51) *** (7.01)*** (6.93)*** 
TURNOVER Ps 0.141 0.116 — — 
(3.51)*** (3.03)*** — — 
SHROUT + — — —0.193 —0.193 
— — (5.19)*** (5.16)*** 
SP500 ? — — 0.548 0.564 
— — (2.76)*** (2.81)*** 
SPREAD zs — — 1.126 1.142 
— — (10.54y*** — (10.77)*** 
n 240 241 240 240 
Adjusted R? 0.8547 0.8550 0.6137 0.6076 


t-values are in the parentheses below coefficient estimates and *,**, and *** denote significance (two-tailed test) 
at a probability level below 0.10, 0.05, and 0.01, respectively. 


a The SPREAD regression is: 


_ : ; - 
SPREAD, = Yo + ,CAPITAL, (CAPINT,) + y,MV, + ^, VOLATILITY,, + 4,LISTING,, 


+ ysPRICE, + 4,FOLL, + y,TURNOVER,, + &, 


>The TURNOVER regression is: 


+ + + 
TURNOVER, = ë, + 8,CAPITAL, (CAPINT,) + $,MV, + 5,FOLL, + 8,SHROUT, 


9 jm 
+ 8,SP500, + &,SPREAD, + %,, 


+ 


(continued on. next page) 
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TABLE 7 (Continued) 


* Variable definitions: 
CAPITAL, (CAPINT,,) = fitted value of CAPITAL (CAPINT) from estimating capitalization choice; 
SPREAD, - annual average of the logarithm of the daily relative bid-ask spread, defined as the 
absolute value of the bid-ask spread divided by the average of bid and ask, and 0 
otherwise; 
MV, = logarithm of market capitalization as of fiscal year-end; 
VOLATILITY,, = logarithm of stock return volatility, defined as the standard deviation of daily stock 
returns of firm i in fiscal year tz; 
LISTING, = dummy variable that equals 1 if firm i is listed on NYSE or AMEX in fiscal year t, 
and O if it is listed on the NASDAQ; 
PRICE, = annual average of the logarithm of daily stock price of firm i in fiscal year t; 
FOLL, = logarithm of analyst following + 1; 
TURNOVER,, = annual average of the logarithm of daily turnover, defined as trading volume in shares 
divided by number of shares outstanding for firm i in fiscal year t; 
SHROUT,, = annual average of the logarithm of daily number of shares outstanding for firm i in 
fiscal year t; and 
SP500,, = dummy variable that equals 1 if firm i is included in the S&P 500 index in fiscal 
year t. 


It is possible that FASB has allowed capitalization of software development costs because 
it is the one area where managers can reliably estimate the future payoffs. The nature of 
R&D expenditures varies from one industry to another. Future research can examine 
whether the uncertainty of the future payoffs of R&D varies by industry, and whether such 
variation can be linked to industry characteristics. Future research may also investigate the 
impact of management's contracting incentives on the relation documented here between 
capitalizing software development costs and information asymmetry. That is, given man- 
agement's tendency to bias earnings in response to contracting incentives, does the mar- 
ket incorporate this bias into the proxies of information asymmetry? Is the relation be- 
tween capitalization and information asymmetry proxies stronger in the absence of such 
incentives? 
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ABSTRACT: We examine how the market's ability to assess the truthfulness of man- 
agement earnings forecasts affects how managers bias their forecasts, and we evaluate 
whether the market's response to management forecasts is consistent with it identifying 
predictable forecast bias. We find managers' willingness to misrepresent their forward- 
looking information as a function of their incentives varies with the market's ability to 
detect misrepresentation. We examine incentives induced by the litigation environment, 
insider trading activities, firm financial distress, and industry concentration. With regard 
to the stock price response to forecasts, we find the market varies its response with 
the predictable bias in the forecast. The efficiency of the market's response, however, 
varies with the forecast news. 


Keywords: management forecast credibility; voluntary disclosure; management incen- 
tives; rational expectations. 


Data Availability: Data are available from sources indicated in the text. 
I. INTRODUCTION i 

anagers have incentives to bias their earnings forecasts. However, they are con- 

M strained because investors can use the subsequent earnings report to assess 

whether they have misrepresented their information.’ This paper examines how 

the market's ability to assess the truthfulness of management earnings forecasts affects 

whether managers bias their forecasts, and it evaluates whether the market's response to 
management forecasts 1s consistent with investors identifying predictable forecast bias. 

In the first part of the paper, we develop a regression model that examines how forecast 

error (i.e., management forecast minus subsequent earnings realization) is affected by the 





! Indeed, Lev and Penman (1990) argue that management forecasts are credible because investors can ex post 
verify a,manager’s forecast by comparing it with the audited earnings report. 
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managers' incentives coupled with a proxy for the market's ability to detect manager mis- 
representation. We consider incentives induced by the litigation environment, insider trans- 
actions, firm financial condition, and industry concentration. We apply factor analysis to 
several indicator variables to identify a latent construct that measures the difficulty market 
participants experience with using the earnings report to detect manager misrepresentation. 
Our primary finding in this part of the paper is that the willingness of managers to mis- 
represent their information in response to their incentives varies with the market's ability 
to detect their misrepresentation. More specifically, we find: First, managers' incentives to 
misrepresent their information caused by the threat of litigation is a function of the difficulty 
market participants experience in detecting manager misrepresentation. Second, managers' 
incentives to offer forecasts that increase their profits from insider transactions are attenu- 
ated by the market's ability to detect misleading forecasts. Third, when it is more difficult 
to assess the credibility of forecasts, managers of financially distressed firms issue forecasts 
that are more optimistic than managers of healthy firms. Fourth, when it is more difficult 
to assess the credibility of forecasts, managers of firms in concentrated industries issue 
forecasts that are more pessimistic than those in less concentrated industries. 

In the second part of the paper, we examine whether the market's response to man- 
agement forecasts is consistent with it identifying the predictable bias in the forecasts. Using 
the regression model that explains forecast bias developed in the first part of the paper, we 
predict the bias in a forecast. We expect investors to filter out the predicted bias in the 
forecast news (i.e., management forecast minus consensus analyst forecast). We find that 
the market predicts and filters bias from management earnings forecasts, and that the effi- 
ciency of the market's response varies with the forecast news. 

Historically, firms were reluctant to release forecasts despite several Securities and 
Exchange Commission (SEC) pronouncements encouraging their release. Firms typically 
viewed the safe-harbor provision that sheltered them from litigation arising from unattained 
projections in SEC filings as being inadequate (Penman 1980; Pownall and Waymire 1989). 
More recently, Congress enacted the Private Securities Litigation Reform Act of 1995 
(PSLR Act) to strengthen the safe-harbor provision by restricting management's liability to 
forward-looking statements not offered in good faith. Although this legislation was widely 
welcomed, opponents vigorously contested it, claiming it would reduce the credibility of 
management forecasts and provide firms with a “license to lie" (Grundfest and Perino 
19972). 

Our study is important for policymakers, securities regulators, investors, and academics 
for two key reasons. First, we develop and test hypotheses about the relation between 
managements' incentives to bias their forecasts and the difficulty investors face when eval- 
uating managements' representations. We establish that managers self-servingly manipulate 
their forecasts in subtle ways: managers issue forecasts that are not only biased, but they 
are more likely to bias their forecasts when it is more difficult for investors to detect that 
they have misrepresented their information. Our findings suggest extant market forces are 
insufficient to deter managers from offering self-serving forecasts. 

Second, we evaluate whether the market's assessment of forecast credibility is appro- 
priate, given our prediction of forecast bias. Prior studies use stock returns or analyst 
forecast revisions to infer forecast credibility (e.g., Jennings 1987; Williams 1996). These 


? Extant evidence regarding the presence of forecast bias is mixed: several recent studies (which focus on forecasts 
mostly issued prior to the period we examine) find that management forecasts are unbiased on average (e.g., 
McNichols 1989; Frankel et al. 1995; Kasznik 1999; Johnson et al. 2001). However, Choi and Ziebart (2000) 
find mixed evidence of average forecast bias. Koch (2002) finds that distressed firms issue optimistic forecasts. 
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studies note investors or analysts are more responsive to bad news forecasts than good news 
forecasts, and conclude bad news is more credible than good news. These studies have not 
established, however, whether bad news is less biased than good news. We develop a 
measure of expected forecast error, and thus can evaluate the appropriateness of the market's 
response to a forecast. We find investors often interpret bad news as being more credible 
than good news even though we do not find bad news is unbiased or even less biased than 
good news. This result suggests that bad news forecasts, which tend to be optimistic, should 
be viewed skeptically and not simply taken at face value. 

The observed differential stock price response to good and bad news is reminiscent of 
McNichols (1989), a primary antecedent of this paper. Obtaining weak evidence of bias in 
management forecasts, she concludes the correlation between the stock price response and 
management forecast errors is more likely attributable to investors having information un- 
available to managers than it is to management forecasting bias. Given our finding that 
managers bias their forecasts, we show that the differential stock price response to good 
and bad news management forecasts is consistent with investors responding to forecast bias. 
The fact that we find evidence of forecast bias, in contrast to McNichols (1989), might be 
attributable to changes in the regulatory environment: our sample covers a period after 
enactment of the PSLR Act. Accordingly, our results may be sensitive to changes in the 
regulatory environment following implementation of Regulation Fair Disclosure and enact- 
ment of the Sarbanes-Oxley Act. 

The rest of the paper proceeds as follows: Section II develops the hypotheses; Section 
III describes the sample; Section IV specifies the research design and discusses the results; 
and Section V summarizes and concludes. 


II. HYPOTHESIS DEVELOPMENT 

The "expectations adjustment hypothesis" posits that managers issue forecasts to align 
investors’ expectations with their own (Ajinkya and Gift 1984; Hassell and Jennings 1986). 
At times, however, managers might benefit from issuing forecasts that mislead investors. 
Nevertheless, managers are constrained because investors can use the subsequent audited 
earnings report and information from other sources to evaluate the earlier forecast. If the 
market detects misrepresentation, then management's reputation might be damaged and 
management might suffer legal censure. 

Theoretical studies have examined managers' forecasting behavior when investors can 
use a subsequent earnings report to assess a forecast's credibility. Sansing (1992) shows in 
a single-period game that the presence of an earnings report is sufficient to ensure a manager 
will partially reveal his information. Stocken (2000) establishes in a multi-period game that 
a manager will fully reveal information provided, among other conditions, the earnings 
report is sufficiently useful for assessing the credibility of the manager's voluntary 
disclosure. 

The usefulness of an earnings report for assessing the credibility of a management 
earnings forecast varies with the difficulty of accurately predicting earnings. Absent stra- 
tegic incentives, a manager should predict earnings more accurately when there is little 
uncertainty about the firm's earnings. In this case, it is less difficult for investors and 
competitors to assess the truthfulness of the manager's forecast. In contrast, when a firm's 
earnings vary drastically as its circumstances change, it is more difficult for a manager to 
accurately forecast earnings, and therefore, more difficult for investors to evaluate the truth- 
fulness of the manager's forecast. Recognizing this notion as a key feature of the forecasting 
environment, we apply factor analysis to several indicator variables to identify a latent 
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construct that reflects the difficulty market participants experience detecting manager mis- 
representation. We then examine how this latent construct, which we term “forecasting 
difficulty," influences managers' willingness to offer misleading forecasts. We expect an 
increase in the market participants’ ability to detect misrepresentation to reduce managers’ 
willingness to bias their forecasts. 


Management Incentives and Forecasting Bias 


We consider the effect of a firm's litigation environment, insider transactions, financial 
condition, and competitive environment on management earnings forecasts conditional on 
the fact that management has decided to forecast. 


Litigation Environment 

The U.S. litigation environment imposes an asymmetric loss function on firms in the 
sense that a firm is more likely to be sued when there is a large negative return at its 
earnings announcement (Skinner 1994; Kasznik and Lev 1995). This loss function may 
encourage firms to forecast less optimistically or more pessimistically than they would 
in the absence of the threat of litigation. For instance, Francis et al. (1994) find no share- 
holder lawsuits alleging pessimistic forward-looking information or omissions of favorable 
forward-looking information. 

However, the threat of litigation is less likely to deter managers from forecasting op- 
timistically when it is more difficult to successfully sue them for issuing misleading fore- 
casts. The PSLR Act provides a statutory safe-harbor to shelter managers from litigation 
arising from unattained forecasts. To expose the manager to penalties under the antifraud 
provisions of Section 10(b) of the Securities Exchange Act of 1934 and the SEC promul- 
gated Rule 10b-5, a plaintiff must establish that a manager's forecast was made with actual 
knowledge that it was false or misleading. It is more onerous for plaintiffs to successfully 
litigate when it is more difficult to detect misrepresentation. In this light, our directional 
hypothesis is:? 


Hila: Managers of firms more likely to face litigation issue less optimistic or more 
pessimistic forecasts than managers less likely to face litigation, and this bias is 
attenuated when it is more difficult for investors to detect misrepresentation. 


Insider Transactions 

Managers, in anticipation of transacting in their firms’ shares, may wish to release 
forecasts that are deliberately misleading to profitably exploit the stock mispricing these 
forecasts might induce. In particular, we expect managers to have incentives to issue op- 
timistic forecasts in anticipation of disposing of stock or options and pessimistic forecasts 
in anticipation of acquiring stock or options. Such behavior violates the U.S. securities laws 
governing the release of forward-looking statements and insider trading (see Arshadi 1998). 
Consequently, we expect that managers will misrepresent their information only when it is 
difficult for the market to detect they have done so. Therefore, our directional hypothesis 
is: 


Hib: When it is more difficult for investors to detect misrepresentation, managers issue 


more optimistic forecasts before disposing of stock and more pessimistic forecasts 
before acquiring stock or options. 


3 All hypotheses are stated in the alternative form. 
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Financial Distress 

Managers' incentives to issue misleading forecasts vary with their firms' financial con- 
ditions. For instance, providing encouraging news may convince investors that they should 
continue to employ managers whose business plans will restore their firms to financial 
health.^ Therefore, when firms are financially distressed, we expect managers to be more 
inclined to issue optimistic forecasts. Whether managers of distressed firms issue optimistic 
forecasts, however, is affected by investors' ability to assess forecast truthfulness. Hence, 
our directional hypothesis is: 


Hic: When it is more difficult for investors to detect misrepresentation, managers of 
firms in poorer financial health issue more optimistic forecasts. 


Competitive Environment 

Firms in more concentrated industries are more profitable than firms in less concen- 
trated industries (Tirole 1993). Consequently, managers of firms in more concentrated in- 
dustries are expected to have greater incentives to discourage entry by offering pessimistic 
forecasts than managers of firms in less concentrated industries (Newman and Sansing 
1993). Whether or not managers release pessimistic forecasts, however, is affected by their 
competitors' ability to assess the credibility of the forecasts. Our directional hypothesis is: 


Hid: When it is more difficult for potential competitors to detect misrepresentation, 
managers of firms in concentrated industries issue more pessimistic forecasts. 


Management Incentives and Market Price Response 


In an environment where investors hold rational expectations, we expect investors to 
identify a firm manager's forecasting incentives and adjust for the expected forecast bias 
when determining the firm's stock price.” In particular, if investors believe a forecast over- 
states expected earnings or is optimistic, then we expect a less positive response to the 
forecast; conversely, if investors believe a forecast understates expected earnings or is pes- 
simistic, then we expect a more positive response to the forecast. In short, we expect 
investors to filter out, at least partially, the predicted forecast bias. This argument yields 
the directional hypothesis: 


H2: Investors respond less positively (or more negatively) to forecasts with higher 
predicted optimism and more positively (or less negatively) to forecasts with 
higher predicted pessimism. 


III. SAMPLE AND DESCRIPTIVE STATISTICS 
The legal environment affects management forecasting behavior (Baginski et al. 2002). 
Consequently, we restrict our sample to management earnings forecasts in the First Call 
Historical Database issued after the enactment of the PSLR Act on December 22, 1995 but 
before the passing of the SEC's Regulation Fair Disclosure on October 23, 2000. The PSLR 
Act, which shelters managers from litigation arising from unattained forward-looking state- 
ments, lowered the expected litigation costs associated with unattained forecasts (Johnson 


^ Other incentives encouraging managers of financial distressed firms to issue optimistic forecasts include reducing 
the probability of bankruptcy, acquisition, or hostile takeover (Frost 1997). 

5 In a rational expectations equilibrium, Fischer and Verrecchia (2000) establish that managers will bias their 
forecasts, and can benefit from doing so, even though investors adjust for the expected forecast bias. 
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et al. 2001). Early evidence suggests that Regulation Fair Disclosure affects voluntary dis- 
closure practices (Heflin et al. 2003). 

Management earnings forecasts are offered with varying levels of specificity (e.g., point, 
range, open-ended, and qualitative). Investors can better assess the credibility of a forecast 
when they can unambiguously compare the forecast to the realized earnings.? Therefore, 
we include point and range earnings forecasts only.’ 

For each fiscal year-end, we include the first management forecast of annual earnings 
per share (EPS) reported in the First Call Historical Database. We consider the first forecast 
of annual earnings rather than updated annual forecasts or quarterly forecasts because the 
first annual forecast is associated with a longer horizon between the forecast release date 
and the earnings announcement. A longer horizon lengthens the period over which a man- 
ager can benefit from issuing a misleading forecast and accordingly heightens the need for 
investors to assess the forecast's credibility. 

It might be argued that restricting the sample to the first forecast that a firm issues 
favors finding ex post forecast bias because this restriction ignores subsequently revised 
forecasts that are likely to be more accurate. However, in the absence of managers' incen- 
tives to misrepresent information, forecasts should be unbiased on average, even when 
issued well in advance of the earnings announcement. 

To focus on earnings forecasts rather than earnings pre-announcements, we eliminate 
forecasts issued on or after the fiscal year-end. To mitigate the small denominator problem 
associated with using price as a deflator, we exclude firms with pre-release share prices 
under $2.00. To implement Ohlson's (1980) measure of financial distress, we exclude util- 
ities, transportation companies, and financial services companies. We also exclude com- 
panies with insufficient data on the Compustat, CRSP, and NYSE Trade and Quote (TAQ) 
databases. The sample selection procedures, summarized in Table 1, yield a final sample 
of 595 firms with 925 firm-year observations (466 point and 459 range estimates). 

Table 2 describes the distribution of management forecasts. The majority of firms (63 
percent) issue a forecast in only one of the five years (Panel A). Forecasts are issued most 
frequently in the 1998 calendar year (Panel B). While the majority of forecasts are issued 
for firms that have December year-ends (Panel C), forecasts are released fairly evenly 
throughout the year (Panel D). Further, the sample represents a diverse cross-section of 
industries: no single four-digit SIC code accounts for more than 5 percent of our sample. 


TABLE 1 
Sample Selection and Data Requirements 

Point or range estimates of annual EPS per First Call 3,417 
Less: Number of duplicate forecasts for same fiscal year-end (953) 

Forecasts issued less than one day prior to fiscal year-end (392) 

Firms with insufficient data on CRSP or Compustat or TAQ (824) 

Utilities, transportation companies, or financial services companies (251) 

Firms with less than three analysts (72) 
Sample for testing hypotheses | 925 





Š In an experimental study, Hirst et al. (1999) find that management forecast specificity and prior forecast accuracy 
affect the confidence of investors’ judgment about a firm’s earnings. 

7 We acknowledge these types of forecasts exclude a substantial proportion of management forecasts; see Pownall 
et al. (1993) and Bamber and Cheon (1998). 
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Table 3 reports descriptive statistics for the sample. Variables are defined in Appendix 
A. Consensus analyst forecasts (prevailing when the management forecast is released) and 
management forecasts are significantly optimistic on average (p-value « .01 for Student's 
t-test and Wilcoxon signed ranked test). In addition, management forecasts are issued 237 


TABLE 2 
Distributional Properties of Management Forecasts 


Panel À: Number of Forecasts per Firm 


Number of 
Forecasts Per Number of 
Firm ..Firms — 

1 377 
2 140 
3 51 
4 20 
5 zd 

595 


Panel B: Number of Forecasts per Year 
Forecasts per 


Year _ Year — 
1996 120 
1997 157 
1998 293 
1999 199 
2000 156 


925 


Panel C: Monthly Distribution of Fiscal Year-Ends 


Month of Fiscal Number of 
Year-End — .. Forecasts 
January 61 
February 20 
March 33 
April 14 
May 23 
June 56 
July 20 
August 18 
September 59 
October 21 
November 5 
December 595 


(continued on next page) 
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TABLE 2 (Continued) 


Panel D: Monthly Distribution of Forecast Release Dates 


Month of Number of 
Forecast Release ..Forecasts _ 
January 113 
February 96 
March 66 
April 87 
May 64 
June 76 
July 81 
August 41 
September 77 
October 90 
November 61 
December a 
925 


— 


Distributional properties for the sample of 925 point and range management earnings forecasts released in the 
years 1996 through 2000. 


days prior to the fiscal year-end on average; this period seems sufficiently long to allow 
managers to benefit from forecasting in a self-serving fashion. 

Table 4, Panel A, presents the correlation coefficients among management forecast 
news, management forecast errors, and analyst forecast errors (1.e., the difference between 
the most recent consensus analyst forecast prior to the management forecast release and 
the actual earnings). Consistent with the expectation adjustment hypothesis, we observe a 
significantly negative correlation between analyst forecast errors and forecast news. Table 
4, Panels B and C provide the correlations for the independent variables used to test our 
hypotheses. 


IV. HYPOTHESIS TESTING 
In this section, we examine, first, the relation between management incentives and 
forecast errors, and second, the association between predicted forecast errors and the stock 
price response. 


Research Design for Hypothesis 1 


To examine the effect of manager incentives on forecast errors, we estimate the follow- 
ing model using a cross-sectional ordinary least squares (OLS) regression (firm and time 
subscripts have been suppressed): 


FE = p,Difficulty + B,Litigation + B4Litigation X Difficulty + B4Inside Trade 
+ Bj4nside Trade X Difficulty + GgDistress + B,Distress X Difficulty 
+ B,Concen  B,Concen X Difficulty + Control variables + e. (1) 


The model’s variables are defined and discussed below: 
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Forecast Error (FE): Forecast error, FE, is defined as: 
FE = (Management forecast — Actual EPS) + Pre-release share price. 


Management forecast of EPS 1s either a point estimate or mid-point of a range estimate of 
the firm's annual earnings.? Actual EPS is the realized EPS reported by First Call. Using 
both forecasts and EPS reported by First Call ensures consistency between management 
and analyst forecasts, and also ensures actual and forecasted earnings are on the same basis. 
Pre-release share price is the closing price on CRSP one day prior to the management 
forecast release date. 

Forecasting Difficulty (Difficulty): Market participants’ ability to assess the credibility 
of a manager's forecast is positively associated with the manager's ability to forecast ac- 
curately. While no single variable perfectly captures the difficulty of forecasting earnings 
accurately, we believe several variables measure this construct, albeit with error. We use 
factor analysis to identify this construct. We assume the variance of each indicator variable 
is composed of two components: variance associated with the latent construct, and variance 
specific to that indicator. Further, we assume the indicator specific variances are uncorre- 
lated across variables. Consistent with the goal of predicting forecast errors, all variables 
are measured prior to the release of a forecast. 

The following indicator variables generate a measure of forecasting difficulty: First, 
when earnings are difficult to predict, we expect analysts to disagree about the forthcoming 
earnings. The standard deviation of analyst forecasts outstanding when the management 
forecast is released, STD. AF, measures lack of analyst consensus. Second, if the difficulty 
analysts experience forecasting earnings is correlated through time, then the variability of 
previous analyst forecast errors is positively associated with the current difficulty of fore- 
casting earnings. The standard deviation of previous analyst forecast errors scaled by price 
for five years prior to the forecast release, STD. AFE, proxies for the difficulty analysts 
experienced when predicting earnings. Third, it is more difficult to forecast a firm's earnings 
when the firm is unprofitable than when it is profitable? To recognize this asymmetry, the 
indicator Lagged_Loss equals 1 when a firm's quarterly earnings report preceding the fore- 
cast is negative, and 0 otherwise. Also the indicator Predict..Loss equals 1 when the man- 
agement forecast of earnings is negative, and 0 otherwise. Fourth, it may be more difficult 
to forecast a firm's earnings when its “true” earnings are more volatile. We regard "true" 
earnings as those that would be reported in the absence of the strategic manipulation or 
smoothing of earnings. Volatility in the firm's “true” earnings is positively associated with 
volatility in a firm's stock price, measured as the standard deviation of daily stock price 
for 120 days before the forecast date and denoted STD. RET. In addition, a firm's bid-ask 
spread is associated with a market specialist's perception of information asymmetry in the 
market, which is expected to increase with uncertainty about the firm's forthcoming earn- 
ings announcement (see Coller and Yohn 1997). We use the TAQ database to measure the 
average relative bid-ask spread for a 20-trading-day period ending two days before the 


8 Prior research suggests that investors use the mid-point of a range forecast when forming their expectation of 
earnings (e.g., Baginski et al. 1993; Hirst et al. 1999). 

9° Brown (2001) finds the distributions of earnings surprises (i.e., differences between actual earnings and analyst 
earnings forecasts) differ between firms reporting profits and those reporting losses. He finds firms reporting 
profits are more likely to meet or exceed analyst earnings estimates than firms reporting losses. Accordingly, it 
might be argued that we should control for the current year earnings realization. Because managers and investors 
are uncertain whether a firm will report a profit or loss when the management forecast is released, we are unable 
to develop a forecast error prediction model that incorporates the current year earnings realization. 
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forecast date, denoted Spread. Specifically, we calculate the average of all quoted relative 
spreads for each day and then average over the 20 trading days; filters were used to reduce 
the effect of reporting errors. Last, Baginski et al. (1993) argue that managers reveal their 
uncertainty about earnings by issuing forecasts with wider ranges. We use the width of 
range estimates, denoted MF. Width, to proxy for manager revealed uncertainty; for point 
estimates, we set MF. Width equal to zero. 

Table 5 reports results of the factor analysis when the continuous indicators of forecast 
difficulty are winsorized at the 1 and 99 percent levels. Panel A shows the Pearson and 
Spearman correlations among the indicators. All of the significant correlations among the 
indicators have their expected sign except for that between Predict_Loss and MF. Width." 

We estimate the Difficulty latent variable using Principal Axis Factoring (PAF). Standard 
factor analysis heuristics (e.g., scree plots and eigenvalues) suggest two factors. After con- 
sidering the sign and magnitude of the factor loadings (not tabulated), we extract the first 
factor as a measure of forecast difficulty. Since we reject normality (not tabulated) for each 
of the indicator variables, we also estimate the factor using the asymptotic distribution-free 
estimation method (ADF) developed by Browne (1984).!! In light of the distributional 
properties of ADF estimation, we use the ADF factor in the remainder of the paper.'* The 
ADF factor’ pattern and the standardized scoring coefficients are presented in Panel B.” 
Alternatively, we use the indicator STD_AF as our sole proxy for forecast difficulty. Our 
hypothesized results remain qualitatively similar except we reject the null hypothesis in 
Hid (effect of the competitive environment) only at the 10 percent level. 

Litigation (Litigation): To proxy for the incentives created by the litigation environ- 
ment, we estimate the lagged probability of litigation using a probit specification where we 
regress the incidence of a lawsuit onto firm-specific measures and high-litigation industry 
membership; see Appendix B for further details. Litigation is defined as the previous quar- 
ter’s probability of litigation obtained from this model. Hla predicts that managers of firms 
more likely to face litigation issue less optimistic or more pessimistic forecasts than man- 
agers less likely to face litigation, and this incentive is dampened when it is more difficult 
for investors to detect manager misrepresentation. Accordingly, we expect the coefficient 
on Litigation to be negative and the coefficient on Litigation X Difficulty to be positive. 

Insider transactions (Inside. Trade): We obtain insider transactions from Thomson 
Financial. We define an insider as a person who serves as an officer or director. Insider 
trading activity is measured over the ten-trading-day window beginning the day of the 
forecast, and it includes all transactions in the firm's shares (SEC Form 4, Table 1) or 
options (SEC Form 4, Table 2). Formally: 


Inside Trade = Y is Y mide, (acquisitions — disposals). 


Since the volume of insider trading 1s characterized by large acquisitions and disposals, we 
use the ranked value of this variable.'* Hypothesis 1b predicts that when it is more difficult 


10 All managers who predicted negative earnings issued a point rather than a range forecast. 

U Lanen and Larcker (1992) discuss the appropriateness of using ADF estimation methods when indicators are 
not normally distributed. 

?? The ADF factor is highly correlated with the factor based on PAF analysis (Pearson 0.90, Spearman 0.98). 

13 Given the negative loading on Predict_Loss in Panel B of Table 5, we drop this indicator variable and repeat 
the factor analysis. Standard heuristics now suggest a single factor. Using this factor, which has positive loadings 
on all indicator variables, does not qualitatively affect our results. 

14 Our results are unaffected if we measure insider trading activity as [(acquisitions — disposals) X Pre-release 
share price] rather than volume. In addition, our results are robust to measuring insider trading for the chief 
executive only. 
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TABLE 5 
Correlation Matrices and Factor Loadings for Forecast Difficulty Measure 


Panel A: Correlation Matrix for Forecast Difficulty Indicators 


STD. STD. Lagged Predict. STD ME 
. AF _AFE Tos __ Los ^ _ RET Spread Width _ 
STD_AF 1 0.232** 0.239** 0.221** 0.208**  0.149**  0.241** 
STD AFE | 0423** 1 0.088** 0.116**  0.074* — 0.088** 0.198** 
Lagged . O.111** 0.162** 1 0.323** . 0.170** 0.048 0.033 
Loss 
Predict... 0.127**  0,129** 0.323** 1 0.152** — 0.068* . —0.067* 
Loss 
STD RET 0200** 0.037 0.135** 0.141** 1 0.088** — Q.115** 
Spread 0.372** — 0.244** 0.117** 0.005** 0.214** 1 0.114** 
MF_Width | 0.213** — 0.100** —0.010 —0.104** . 0.026 0.134 ** 1 


Panel B: Forecast Difficulty Factor Loadings (Asymptotic Distribution-Free Estimation) 


STD. STD... Lagged... Predict. STD. MEF- 
Indicator AF AFE Loss Loss RET Spread Width 
Factor 0.429 0.136 0.087 —0.011 0.158 0.081 0.335 
Loading 
Standardized 0.620 0.291 0.196 —0.026 0.330 0.184 0.549 
Factor 
Score 


* ** Significant at .05 and .01 levels, respectively, using a two-tailed test. 

Correlation matrices (Panel A) and factor loadings (Panel B) for the indicator variables used to construct the 
difficulty measure for the sample of 925 management forecasts released in the years 1996 through 2000. 
Spearman (Pearson) correlations are presented below (above) the diagonal. All variables are defined in 
Appendix A. 


for investors to detect misrepresentation, insider disposals are associated with optimistic 
forecasts and insider acquisitions are associated with pessimistic forecasts. Therefore, we 
expect the coefficient on Inside. Trade X Difficulty to be negative. 

Distress (Distress): We expect a firm's financial health to affect its manager's fore- 
casting incentives when the firm is in relatively poor financial health. We proxy for financial 
distress using Ohlson's (1980) bankruptcy prediction model one. Distress is assigned a 
value of 1 for forecasting firms in the most distressed decile, and 0 otherwise. Because 
Hic predicts that managers of financially distressed firms will issue optimistic forecasts 
when it is more difficult for the market to detect manager misrepresentation, we expect the 
coefficient on Distress X Difficulty to be positive. 

Concentration (Concen): Industry concentration, Concen, is measured using the 
Herfindahl index, which equals the sum of the squares of the market shares of the firms 
within an industry. We define an industry as all firms reported on Compustat sharing the 
same four-digit SIC code. Hypothesis 1d posits that managers of firms in concentrated 


15 Because we focus on interaction effects, we do not predict main effects for forecast difficulty, insider trading, 
financial distress, or concentration. 
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industries will issue pessimistic forecasts when it is more difficult to detect manager mis- 
representation. Consequently, we predict the coefficient on Concen X Difficulty to be 
negative. 

Control Variables: In addition to incentives that are publicly observable, managers 
also face incentives to misrepresent their information that are not directly observable but 
are implicitly revealed through their forecasting behavior; for instance, a manager's per- 
formance contract, which often is not publicly observable, may induce biased forecasting. 
McNichols (1989) argues that management incentives to bias their forecasts may cause 
forecast news and forecast errors to be positively correlated. We use forecast news to control 
for managements' implicitly revealed incentives to misrepresent their information. Forecast 
news, FN, is defined as: 


FN = (Management forecast — Consensus analyst forecast) 
— Pre-release share price. 


Management forecasts above the current consensus (mean) analyst forecast (i.e., FN = 0) 
are said to convey good news, while those below the current consensus (mean) analyst 
forecast (1.e., FN < 0) are said to convey bad news. The indicator variable, Bad. News, 
equals 1 when the forecast conveys bad news, and 0 otherwise, and Good .News is defined 
similarly. 

We include several additional control variables. First, forecast horizon is introduced 
because several studies find forecast errors decline as forecasts are issued closer to the fiscal 
year-end (Choi and Ziebart 2000; Johnson et al. 2001). Horizon equals the number of 
calendar days between the forecast release date and the firm's fiscal year-end. Second, 
McNichols (1989) finds future forecast errors are correlated with previous cumulative ab- 
normal returns. We control for this effect by calculating the cumulative daily return less 
the size-decile-matched CRSP Value-Weighted Index over the period 120 days before to 
one day before the forecast date, denoted CAR_,,..,. Third, several studies find forecast 
behavior is associated with firm size (Baginski and Hassell 1997; Bamber and Cheon 1998). 
The natural log of the firm's market capitalization one day prior to the forecast, denoted 
Size, is used to proxy for firm size. Fourth, Bamber and Cheon (1998) document that growth 
opportunities affect a firm's forecasting behavior. They use a firm's market value to book 
value of equity ratio, M/B, as a measure of a firm's growth opportunities. M/B is calculated 
as the ratio of the firm's market capitalization one day prior to the forecast divided by the 
previous year's book value of equity. Fifth, earnings management can affect forecast errors 
because managers can manipulate reported earnings (McNichols 1989; Kasznik 1999). 
Kasznik (1999) finds evidence consistent with managers issuing an earnings forecast and 
then manipulating earnings to fall in line with the forecast. Therefore, the firm's ability to 
manipulate earnings as reflected by its discretionary accruals is included as a control. We 
use a version of the cross-sectional modified Jones model (see Dechow et al. 1995) to 
estimate discretionary accruals, DAccruals. Like Kasznik (1999), we include change in 
operating cash flows as an additional explanatory variable and estimate the model for all 
firms within a particular year and two-digit SIC code.! Last, we include fixed effects for 
industry and year. We define an industry as all firms reported on Compustat sharing the 
same four-digit SIC code. 


' There are limitations associated with using discretionary accrual models to detect earnings management; see 
Dechow et al. (1995) and Kothari (2001). 
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Results for Hypothesis 1 


Table 6 reports the results for the regression analysis of the management forecast errors. 
We find strong evidence of the predictability of management forecast errors as indicated 
by the adjusted R? of about 30 percent. 

First, the coefficient on Litigation 1s significantly negative and the coefficient on Liti- 
gation X Difficulty 1s significantly positive. To assess the effect of influential observations, 
we exclude observations with Studentized residuals greater than 2. We find the coefficient 
on Litigation is no longer significant although the coefficient on Litigation x Difficulty 


TABLE 6 
Results for the Management Forecast Bias Hypothesis (Hypothesis 1) 


Regression results for the sample of 925 forecasts released in the years 1996 through 2000. The 
coefficients and related t-statistics are estimated using the following model: 
FE = B Difficulty + B,Litigation + B4Litigation X Difficulty + 84Inside Trade 
+ B.Inside Trade X Difficulty + B,Distress + B,Distress x Difficulty + ByConcen 
+ B,Concen X Difficulty + B,yBad News + B,,FN X Good News + 8,.FN x Bad News 
t 8,,;Horizon + B,,CAR 129-1 + BysSize + Bis M/B + B,,DAccruals + €. 


Dependent Variable: Management Forecast Errors (FE) 


Variable Predicted Sign Coefficient _tstat_ 
Difficulty none 0.020 4.38** 
Litigation = —0.490 — 2.02 
Litigation x Difficulty + 0.416 4.07** 
Inside_Trade* none —0.018 —2.58** 
Inside_Trade X Difficulty* — —0.025 —4.50** 
Distress none —0.009 —1.28 
Distress X Difficulty + 0.024 6.20** 
Concen none 0.024 0.48 
Concen X Difficulty = —0.021 cA 12 
Bad .News none 0.001 0.17 
FN X GoodNews + 0.717 3.69** 
FN X Bad_News + —0.419 —3.94** 
Horizon* + 0.027 2.12* 
CAR 29-1 = —0.025 —3.56** 
Size” none 1.717 1.05 
MIB” none —0.693 —0.77 
DAccruals* none 0.306 0.38 
Industry and Year Fixed Effects Yes 

Adjusted R? 29.96% 

F 3.12** 

n 925 


* ** Significant at .05 and .01 levels, respectively, based on one-tailed tests for signed predictions, two-tailed 
tests otherwise. 

* Coefficients have been multiplied by 10? for expositional purposes. 

All variables are defined in Appendix A. 
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continues to be significantly positive. Because we only find weak evidence that managers 
who are more likely to face litigation issue less optimistic forecasts, we do not reject the 
null hypothesis in Hla. Nevertheless, we note managers’ incentives to misrepresent infor- 
mation caused by the threat of litigation are affected by the difficulty the market experiences 
assessing forecast credibility. 

Our inability to find robust litigation results might be due to the power of our setting: 
a long window between the forecast release and earnings announcement dates might not 
provide a powerful test for whether the threat of litigation induces pessimism. Firms in a 
litigious environment want to prevent a large disappointment on the earnings announcement 
date (see Soffer et al. 2000). This goal might be better accomplished by providing a less 
optimistic or even pessimistic forecast shortly before the earnings release date. 

Second, the coefficient on Inside .Trade X Difficulty is significantly negative and robust 
to removing influential observations: therefore, we reject the null hypothesis in H1b. This 
result is consistent with managers strategically manipulating their forecasts in a self- 
interested fashion when it is more difficult for the market to assess the truthfulness of their 
disclosure. Although we do not predict a main effect for insider transactions, we find a 
significant negative relation between insider transactions and forecast errors. Hence; man- 
agers appear to bias their forecasts to profitably exploit the stock mispricing these forecasts 
might induce. 

This finding seems inconsistent with Noe (1999) who observes an insignificant relation 
between insider transactions and forecast errors. Noe (1999) studies open market transac- 
tions. To reconcile our results with those of Noe (1999), we repeat our analysis restricting 
attention to open market stock transactions. In this test, which is not tabulated, we find that 
the coefficient on /nside Trade is insignificant while the coefficient on Inside. Trade 
X Difficulty remains significantly negative. Therefore, managers appear more likely to bias 
their disclosure in anticipation of engaging in open market stock transactions only when it 
is more difficult for the market to assess the truthfulness of their disclosure.!" These results 
suggest the coefficient on Inside. Trade is driven by the exercise or granting of stock op- 
tions. Since option exercises are associated with stock acquisitions, these effects should be 
offsetting in our measure of insider trading activities. Thus, our results are likely driven by 
option grants. We measure option grants using an indicator variable that equals 1 if options 
are granted, and 0 otherwise. We find that managers opportunistically depress their forecasts 
before option grants, and they are more likely to do so when it is more difficult for the 
market to detect this opportunism. This observation complements Aboody and Kasznik 
(2000) who find managers time their voluntary disclosure around scheduled option grant 
dates to maximize the value of stock option awards. 

Third, the coefficient on Distress x Difficulty is significantly positive and robust to 
removing influential observations, which allows us to reject the null hypothesis in Hlc. 
Thus, managers of financially distressed firms issue optimistic forecasts when it is more 
difficult for the market to detect dissembling. Interestingly, the coefficient on Distress is 
insignificant suggesting that when evaluating the effect of managers' incentives on their 
forecasting behavior, it is important to consider investors' ability to assess forecast 
credibility. 

Fourth, the coefficient on Concen X Difficulty is significantly negative and robust to 
removing influential observations. In rejecting the null hypothesis in Hid, we show the 


7 When we exclude Inside. Trade X Difficulty from the analysis of open market transactions, the coefficient on 
Inside. Trade remains insignificant. 
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market's ability to assess forecast credibility affects the relation between concentration and 
forecast bias. 

Regarding the control variables, the association between good news forecasts and fore- 
cast errors is significantly positive. In contrast to our prediction, the association between 
bad news forecasts and forecast errors is significantly negative. This relation suggests man- 
agers are systematically optimistic. The significant coefficients on the remaining control 
variables have the expected sign. 

It is common for firms to have unusual items that affect their operating performance. 
First Call Corporation (1999, 9) adjusts actual EPS “to exclude any unusual items that a 
majority of the contributing analysts deem non-operating and/or non-recurring." This ad- 
justment helps ensure that analyst forecasts and actual earnings are reported on a consistent 
basis (Gu and Chen 2003). Because managers and analysts might not treat unusual items 
consistently, we restrict attention to the sample of 313 observations that do not have the 
following items on Compustat: discontinued operations, extraordinary items, accounting 
changes, impairments of goodwill, restructuring costs, write-downs, and other special items. 
For this reduced sample, we continue to find the hypothesized relations for insider trading 
and distress.!? 


Research Design for Hypothesis 2 


To examine the stock price response to management forecasts, we estimate the follow- 
ing model using cross-sectional OLS regression (firm and time subscripts have been 
suppressed): 


CAR, 4; = Yo + NEN + YEN X FEg4 X Good News + y3FN X FEpned 
X Bad News + Control variables + e. (2) 


The model’s variables are defined as follows: 

Event Return (CAR, ..,): The market response to the forecast release, or event return, 
is the cumulative daily return less the size-decile-matched CRSP Value-Weighted Index 
return over the window that includes the day of the forecast release to one day after the 
release. When the forecast is released after the close of trading (244 observations), we 
adjust the forecast date to the next trading day. 

Predicted Forecast Error (FE,,,;): Consistent with a rational expectations equilibrium 
where managers bias their forecasts and investors anticipate this behavior given their con- 
jecture of the managers’ forecasting strategies (Stein 1989; Fischer and Verrecchia 2000), 
we hypothesize that the market response to a management forecast is a function of the 
predicted bias in the forecast. To proxy for forecast bias, we use the fitted, or predicted, 
forecast error, FE,,., from Equation (1). In operationalizing our hypotheses, we allow 
= the response coefficient to vary with the predicted forecast error and with whether the 


18 Jt might be argued that firms that suffer losses, and hence have higher forecasts errors, are more likely to have 
unusual items, which make forecasting more difficult. We include information about expected losses (i.e., 
Lagged_Loss and Predict.. Loss) in our difficulty measure to capture the notion that negative earnings are more 
difficult to forecast. However, because-losses may be correlated with the presence of unusual items, which may 
have been unforeseen when forecasting, the correlation between Difficulty and realized losses could cause spu- 
rious results. Consequently, we examine the correlation between whether a firm reported unusual items and 
Difficulty as First Call might not have fully adjusted for these items. We do not find a significant correlation 
providing comfort that the difficulty measure is not correlated with unusual items that could affect the distribution 
of forecast errors. 

19 Because the Inside. Trade variable uses data only observable after the forecast release date, we assess the effect 
of omitting the Inside. Trade variable. Omitting this variable does not qualitatively alter the results. 


The Accounting Review, October 2005 


Credibility of Management Forecasts 1251 


forecast contains good or bad news.” Based on H2, we predict the coefficient on FN 
X FEjneq X GoodNews to be negative and that on FN X FE,,, X Bad_News to be 
positive. In contrast, if the market does not filter the predicted forecast bias when responding 
to the forecast or if predicted forecast error, FE,,,,, is an inappropriate proxy for the 
market’s expectation of forecast bias, then the coefficients on FN X FE, X Good. News 
and FN X FE neq X Bad .News should be zero?! 

While our study of the market's response to management forecasts is reminiscent of 
McNichols (1989), there are key differences between the studies. Specifically, to investigate 
the information that investors impound in stock prices but managers do not reflect in their 
forecasts, McNichols regresses the stock price response onto forecast news and onto actual 
forecast errors. She finds a differential response to management forecasts with actual fore- 
cast errors that are ex post too high or too low indicating that, in aggregate, investors do 
not take forecasts at face value. She suggests this response might be attributable to either 
management forecasting bias or investors having access to information not available to 
management. Given her weak evidence of bias in management forecasts, she concludes the 
correlation between the stock price response and management forecast errors is more likely 
due to investors having better information. In contrast, our study, having established man- 
agement bias their forecasts in predictable ways, examines the extent to which investors 
modify their response to a forecast when it is predictably biased. Therefore, we regress 
stock price response onto forecast news and onto forecast news interacted with the predicted 
forecast error, and we consider how the response coefficient varies with predictable forecast 
bias. 

Control Variables: We use several variables identified in previous studies to control 
for cross-sectional differences in response coefficients. First, a number of studies document 
a nonlinear relation between stock returns and earnings (Freeman and Tse 1992). Consistent 
with Lipe et al. (1998), FN x |FN| controls for potential nonlinearities in the market's 
response. Second, prior research finds the market is less responsive to reports of negative 
earnings (Hayn 1995; Basu 1997). Consequently, we allow the response coefficient to vary 
depending on whether the manager forecasts positive or negative earnings by introducing 
the variable FN x Predict_Loss. Third, prior research notes the stock price response varies 
according to forecast specificity (Baginski et al. 1993). Therefore, we introduce FN X Type, 
where Type equals 1 if the manager offers a range estimate, and 0 otherwise. Fourth, the 
market response to the forecast may vary according to the forecast horizon; therefore, we 
include FN x Horizon. Fifth, a manager can issue a biased forecast and then hide the bias 
by manipulating reported earnings (Kasznik 1999). To control for the effect of earnings 
management on forecast credibility, the response coefficient is allowed to vary with the 
lagged value of discretionary accruals, FN x DAccruals. Sixth, the response coefficient is 
allowed to vary with the firm's market-to-book ratio, FN x M/B. Last, to control for the 
information in earnings that are released contemporaneously with forecasts, we introduce 
additional earnings announcement related control variables. We control for earnings sur- 
prise, defined as: 


20 Previous studies examining firms’ voluntary disclosure find good and bad news induce different market responses 
(e.g., Jennings 1987; Skinner 1994; Kasznik and Lev 1995). 

2! Using actual rather than predicted forecast errors does not qualitatively affect our results. Such a specification, 
however, is inconsistent with our emphasis on the market attempting to predict management forecasting bias 
and filtering it from management earnings forecasts. 
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Esurp = (Actual EPS — Consensus analyst forecast)! Pre-release share price 


when a firm announces earnings contemporaneously with releasing a forecast; when an 
earnings announcement is not released contemporaneously, Esurp equals 0. Further, the 
variables discussed above to control for cross-sectional differences in the forecast response 
coefficient are also used to control for cross-sectional differences in the earnings re- 
sponse coefficient. We control for Esurp X |Esurp|, Esurp x |Dum..NegE| where Dum_ 
NegE equals 1 if actual earnings are negative, and 0 otherwise, Esurp X DAccruals, and 
Esurp x M/B. 


Results for Hypothesis 2 


Table 7 reports results from the pooled OLS analysis of the market response to man- 
agement earnings forecasts and predicted forecast errors. The adjusted R? of about 12 
percent indicates our model explains a substantial portion of the variation in returns. Con- 
sistent with prior studies (e.g., Ajinkya and Gift 1984; Waymire 1984), the market response 
is positively associated with the forecast news, FN. For good news forecasts, the market 
responds less positively to forecasts with higher predicted optimism and more positively to 
forecasts with higher predicted pessimism; i.e., the coefficient on FN x FE, X Good. 
News is significantly negative and is robust to the effect of removing influential observa- 
tions. For bad news forecasts, we find an analogous relation; i.e., the coefficient on FN 
X FE a X Bad_News is significantly positive. When we remove observations with Stu- 
dentized residuals greater than 2, this coefficient is not significantly different from 0. Re- 
garding the control variables, the significant coefficients have the expected sign. For the 
167 observations that had earnings announcements in the event window, the coefficient on 
the earnings surprise is positive and significant. Further, the market is significantly less 
. responsive to reports of negative earnings. 

We find the market filters out the predictable bias in good news forecasts. In contrast, 
it only seems to filter out the predictable bias in bad news forecasts for extreme observa- 
tions. Consequently, the market typically behaves as if good news forecasts are less credible 
than bad news forecasts. 

Our finding that good news is less credible than bad news is consistent with several 
studies. Jennings (1987) uses analyst forecast revisions subsequent to the forecast release 
to proxy for forecast credibility. He finds a significant difference in the market response to 
good news forecasts that are confirmed relative to those not confirmed by analyst forecast 
revisions; in contrast, he finds no difference in the market response to bad news forecasts 
that are confirmed versus those that are not confirmed. He therefore argues bad news is 
more credible than good news. In a similar spirit, Williams (1996) uses an empirical mea- 
sure of prior forecast usefulness to capture the “believability”’ of forecasts. She finds an- 
alysts consider prior forecast usefulness when responding to good but not to bad news 
forecasts. Hence, she contends good news forecasts are less credible than bad news fore- 
casts. Hutton et al. (2003) also argue bad news forecasts are inherently more believable 
than good news forecasts. 

Although the market views good news forecasts as being less credible than bad news 
forecasts, we do not find evidence that bad news is unbiased or even less biased than good 
news. In fact, mean predicted forecast errors and mean actual forecast errors are lower for 
good news than bad news forecasts, although these differences are only significant for the 
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TABLE 7 
Event Return Results for the Market Response Hypothesis (Hypothesis 2) 


Event return regression results for the sample of 925 forecasts released in the years 1996 through 
2000. The coefficients and related t-statistics are estimated using the following model: 
CAR, 41 = Yo + YEN + yFN X FE, X Good News + 4FN X FE, X Bad News 
+ y,FN X |FN| + y, FN X Predict Loss + y #FN X Type + ^4 FN X Horizon 
+ yFN X DAccruals + y4FN X M/B + y, Esurp + y,,Esurp X |Esurp| 
+ y4Esurp X Dum  NegE + y,,Esurp X DAccruals + y,,Esurp X M/B + e. 


Dependent Variable: Event Period Return (CAR, ,,) 


Variable Predicted Sign Coefficient t-stat* 
Intercept none —0.029 -761** 
FN 4 1.920 2.95** 
FN X FE, a X Good. = —28.072 eI 
News 
FN X FE,, , a X Bad_News + 5.782 2.16* 
FN x |FN| -— —0.190 —3.53** 
FN X Predict..Loss = = ST] —223* 
FN X Type ys —0.195 —0.42 
FN X Horizon c —0.003 —1.78* 
FN x DAccruals none 0.057 0.70 
FN x M/B + 0.273 2.46** 
Esurp + 8.117 3.65** 
Esurp X |Esurp| — —21.497 —2.21* 
Esurp X Dum..NegE °= —5.916 —2.]4** 
Esurp X DAccruals none 1.062 0.89 
Esurp X M/B + 0.099 0.37 
Adjusted R2 11.59% 
F 11.38** 
n 925 


* ** Significant at .05 and .01 levels, respectively, based on one-tailed tests for signed predictions, two-tailed 


tests otherwise. 
*Heteroscedastic robust t-statistics are reported. 
All variables are defined in Appendix A. 


mean predicted forecast errors (p-value of 0.01 and p-value of 0.08, respectively).? The 
response to bad news forecasts observed in Table 7 suggests the market does not imme- 
diately filter out predictable forecast errors (except for extreme observations). 

To assess whether the market impounds predictable forecast errors into prices with 
some delay, we estimate the following model using a cross-sectional OLS regression (firm 
and time subscripts are suppressed): 


22 Moreover, the standard deviation of mean predicted errors and of actual forecast errors are significantly less for 
good news than bad news forecasts. 
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CAR +2,46 = 99 + Š FE, a X Good News + 9FE,,,, X Bad News + 8,Size 
+ 9,M/B + 8,P/E + ¿Beta + e. (3) 


The post-event excess return, CAR,, +6 is the cumulative daily return less the size-decile- 
matched CRSP Value-Weighted Index return for a five-trading-day window starting two 
trading days after the forecast release date.? We introduce firm size, market-to-book ratio, 
price-earnings ratio, and historical beta as control variables to ensure the predicted forecast 
errors in good and bad news forecasts are incremental to the effects already shown to predict 
future stock returns (Fama and French 1992). The price-to-earnings ratio, P/E, is measured 
as the market price per share one day before the forecast date divided by the lagged EPS 
reported by First Call. Due to measurement error and the presence of outliers, we use the 
decile-ranked values of P/E in our analysis. Historical beta, Beta, is measured as the slope 
coefficient from regressing firm-specific daily returns on the size-decile-matched CRSP 
Value-Weighted Index for 120 trading days prior to the forecast release. The other variables 
in Expression (3) were previously defined. 

In untabulated results for the regression specified in Expression (3), we do not find an 
association between post-event excess returns and predicted forecast errors; i.e., the coef- 
ficients on FE,,, X Good. .News and FE,,,, X Bad..News are not significantly different 
from zero and are robust to the effect of removing influential observations. For good news 
forecasts, this finding, when combined with those reported in Table 7, is consistent with 
the market having promptly filtered out predictable forecast errors. These results allow us 
to reject the null hypothesis in H2. However, for bad news forecasts, these findings suggest 
the market typically does not filter out predictable forecast errors, even with some delay. 


V. SUMMARY AND CONCLUSIONS 

This paper hypothesizes that managers often have incentives to forecast in a self- 
interested fashion but are constrained by the possibility that deviant forecasting will be 
detected and punished. The market participants’ ability to detect dissembling, in turn, is a 
function of how difficult it is to forecast earnings. Therefore, forecast bias is a function of 
both manager incentives and the difficulty the market experiences detecting manager 
misrepresentation. 

With this relation in mind, we examine the assoctation between forecast errors and 
manager incentives coupled with the difficulty of detecting manager misrepresentation. We 
find evidence consistent with the hypothesis that whether managers misrepresent their 
forward-looking information in response to their incentives varies with the market’s ability 
to detect their misrepresentations. 

We also investigate the stock market’s response to the predicted errors in forecasts. For 
good news forecasts, we find the market responds less positively to forecasts with greater 
predicted optimism and more positively to forecasts with greater predicted pessimism. For 
bad news forecasts, we find weak evidence that the market varies its response to the pre- 
dicted bias in these forecasts. Therefore, we conclude the market predicts and filters bias 
from management forecasts but the efficiency of the market’s response varies with the 
forecast news. 


APPENDIX A 
Management Forecast Bias (H1) is tested using the following variables: 


23 All of our results are qualitatively similar if we measure post-event excess returns over a ten-trading-day window 
instead of a five-trading-day window. 
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AFE = analyst forecast error defined as the consensus (mean) analyst forecast 
issued prior to the corresponding management forecast minus actual earn- 
ings per share deflated by the pre-release share price; 

FE — management forecast error defined as the management forecast less actual 
earnings deflated by the pre-release share price; 

FN = forecast news defined as the management forecast minus the most recent 
consensus (mean) analyst forecast deflated by the pre-release share price; 

Difficulty — forecasting difficulty measured as the factor score from the latent variable 
analysis; 

Litigation = the probability of securities-related litigation lagged by one quarter esti- 
mated using a probit model; see Appendix B for variable definitions related 
to this model; 

Inside_Trade =the ranked net volume of insider transactions by officers and directors in 
the firm’s shares or options; 

Distress = indicator variable equal to 1 when fitted value from Ohlson’s (1980) bank- 
ruptcy prediction (model 1) is in the most distressed decile, and 0 
otherwise; 

Concen = industry concentration measured as the Herfindahl index calculated using 
revenues of all firms in the same four-digit SIC code; 

Bad_News = bad news forecast measured as an indicator variable equal to 1 if forecast 
news (FN) is negative, and O otherwise; : 
Good_News = good news forecast measured as an indicator variable equal to | if forecast 
news (FN) is non-negative, and 0 otherwise; 

Horizon = number of calendar days between the management forecast and the cor- 
responding earnings announcement; 

CAR ,4,., = cumulative return less the size-decile-matched CRSP Value-Weighted In- 
dex for the 120 days prior to the forecast release date; 
Size — natural log of the pre-release market value of equity in dollars; 

M/B = decile rank of the Market-to-Book Ratio, which is the pre-forecast release 
market value of equity divided by book value of equity at the prior year- 
end; and 

DAccruals = value of discretionary accruals estimated using the cross-sectional modified 
Jones model deflated by the pre-release share price. 


Difficulty Measure is developed using the following indicator variables: 
STD_AF = standard deviation of analyst forecasts prior to the corresponding manage- 
ment forecast; 
STD_AFE = standard deviation of previous analyst forecast errors (AFE) over the five 
years prior to the management forecast; 
Lagged..Loss =an indicator variable equal to 1 when a firm's quarterly earnings report 
that precedes the forecast is negative, and 0 otherwise; 
Predict_Loss =an indicator variable equal to 1 if the management forecast is negative, 
and O otherwise; 
STD_RET = standard deviation of daily returns over the period 120 days before to one 
day before the forecast release date; 
Spread = average bid-ask spread calculated using all quotes of the best ask minus 
the best bid divided by the quote midpoint for 20 trading days ending two 
days prior to the forecast release date; and 
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MF_ Width = forecast width calculated as the top of the management forecast range less 
the bottom of the range deflated by pre-release share price for all range 
estimates; it equals 0 for point estimates. 


Market Response (H2) is tested using the following variables in addition to some of the 
variables used in examining Management Forecast Bias: 

CAR. = event period return measured as the cumulative daily return less the size- 
decile-matched CRSP Value-Weighted Index from the day of to one day 
after the forecast release date; 

CAR 3+6 = post-event return measured as the cumulative daily return less the size- 
decile-matched CRSP Value-Weighted Index for a five-trading-day window 
starting two trading days after the forecast release date; 

FEsnea fitted forecast error from a regression of forecast errors (FE) on several 
variables measuring management incentives and forecasting difficulty; 

Type = forecast type measured as an indicator variable equal to 1 if the manager 
issues a range forecast, and O otherwise; 

Esurp = earnings surprise measured as actual earnings minus the most recent con- 
sensus analyst forecast deflated by share price for firms that issued an 
earnings announcement contemporaneously with the management forecast; 

Dum_NegE = an indicator variable equal to 1 if the prior actual earnings are negative, 
and O otherwise; 
P/E = price-earnings ratio measured as the decile rank of the pre-forecast market 
value of equity divided by prior year earnings; and 
Beta = slope coefficient from regressing firm-specific daily returns on the size- 
decile-matched CRSP Value-Weighted Index for 120 trading days prior to 
the forecast release date. 


APPENDIX B 
The probability of litigation is estimated using the following probit model for each 
firm-quarter: 


Pr (Lawsuit = 1) = G (ag + a, Size + a,Turn + a,Beta + a Returns 
+ a Std_Ret + a,Skewness + a,Min_Ret 
+ High Risk Industries + £), (4) 


where G (-) is the standard normal cumulative distribution function. The following variables 
are measured over a calendar quarter from the fourth quarter of 1995 to the fourth quarter 
of 2000. Lawsuit equals 1 if a securities class action lawsuit was recorded by Stanford Law 
School’s Securities Class Action Clearinghouse during a calendar quarter, and 0 otherwise; 
we exclude lawsuits related to initial public offerings.” The following continuous regressors 
are measured over the calendar quarter. Size is the natural log of the average market value 
of equity measured in dollars. Turn is the average daily share volume divided by the average 
shares outstanding. Beta is the slope coefficient from regressing daily returns on the CRSP 
Equal-Weighted Index. Returns is defined as buy and hold returns. Std_Ret is the standard 
deviation of the daily returns. Skewness is defined as the skewness of the daily returns. 


24 Grundfest and Perino (1997b) find lawsuits are filed on average 79 days after the event that triggered the suit. 
Therefore, we adjust filing dates by 79 days when matching a lawsuit to a calendar quarter. 


The Accounting Review, October 2005 


Credibility of Management Forecasts 1257 


Min. Ret is the minimum of the daily returns. The high-risk industry indicators represent 
Bio-technology (SIC 2833 to 2836), Computer Hardware (SIC 3570 to 3577), Electronics 
(SIC 3600 to 3674), Retailing (SIC 5200 to 5961), and Computer Software (SIC 7371 to 
7319). 

This model was estimated using all firms on First Call with sufficient information on 
CRSP. The independent variables are similar to those used in prior studies to estimate 
litigation risk (e.g., Johnson et al. 2001; Francis et al. 1994). The estimated probit model 
is detailed in Table 8. 


TABLE 8 
Probit Results for Probability of Litigation 


This table presents the model that estimates the probability of litigation. The sample period ranges 
from the fourth quarter of 1995 to the fourth quarter of 2000. The coefficients and related 
x?-statistics are estimated using the following probit model: 


Prob (Lawsuit = 1) = G (ag + a,Size + a,Turn  a4Beta + a,Returns + asStd Ret 
+ a,Skewness + a,Min_Ret + > High Risk Industries + £). 


Dependent Variable: Securities Class Action Lawsuit (Lawsuit) 


Variable — — _ Predicted Sign Coefficient ER, uS 
Intercept none —5.738 1424.52** 
Size + 0.141 384.35** 
Turn + 0,284 9.31** 
Beta + 0.012 5.68* 
Returns — — 0.237 29.36** 
Std. Ret + —1.340 2.57 
Skewness — 0.011 0.46 
Min_Ret — —3.161 137.40** 
Bio-Technology + —0.025 0.13 
Computer Hardware t 0.378 39.20** 
Electronics + 0.075 1.78 
Retailing + —0.034 0.28 
Computer Software T 0.211 22.45** 
McFadden Psuedo R? 12.26% 

n 150,812 


*, ** Significant at .05 and .01 levels, respectively, based on one-tailed tests for signed predictions, two-tailed 
tests otherwise. 
All variables are defined in Appendix B. 
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Editorial Data 


The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the twelve-month period ended May 31, 2005. Turnaround 
time is the number of days between the date tbat the manuscript was received and the date of the 
editor's letter to the author(s): 





Number of Cumulative Cumulative 
Manuscripts Percent Number Percent 
0 = Days = 30 95 20.08 95 20.08 
31 = Days = 60 181 38.27 276 58.35 
61 = Days = 90 145 30.66 421 89.01 
91 = Days = 120 44 9,30 465 98.31 
121 = Days NE. 1.69 473 100.00 

Total 473 100.00 


The mean review time was 54.53; the median review time was 55 days. 


New Submissions by calendar year (January 1 to December 31) 


1992 241 
1993 234 
1994 231 
1995 195 
1996 . 230 
1997 195 
1998 196 
1999 239 
2000 260 
2001 260* 
2002 324 
2003 327 
2004 307 


2005 (May 31) 171** (5 months) 
* 2001—in addition to the 260 regular submissions, 68 MSs were submitted to the TAR Quality of 
Earnings Conference. 


** Projects out to 410 new submissions for 2005. 


The acceptance rate (defined as number of MSs accepted divided by the number of new submissions) 
over the past 5 years is between 12—16% per year. 
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EDITORIAL POLICY AND STYLE INFORMATION 


EDITORIAL POLICY 


According to the policies set by the Publications Committee (which were endorsed by the Executive 
Committee and were published in the Accounting Education News, June 1987), The Accounting Review 
“should be viewed as the premier journal for publishing articles reporting the results of accounting research 
and explaining and illustrating related research methodology. The scope of acceptable articles should embrace 
any research methodology and any accounting-related subject, as long as the articles meet the standards 
established for publication in the journal ... No special sections should be necessary. The primary, but not 
exclusive, audience should be—as it is now—academicians, graduate students, and others interested in ac- 
counting research." 

The primary criterion for publication in The Accounting Review is the significance of the contribution 
an article makes to the literature. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions 
of both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should include 
subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to submission. 
The review process is not to be used as a means of obtaining feedback at early stages of developing the 
research. 

Reviewers and associate editors are responsible for providing critically constructive and prompt evalu- 
ations of submitted research papers based on the significance of their contribution and on the rigor of analysis 
and presentation. Associate editors also make editorial recommendations to the editor. 


MANUSCRIPT PREPARATION AND STYLE 


The Accounting Review's manuscript preparation guidelines follow (with a slight modification) the B-format 
of The Chicago Manual of Style (15th ed.; University of Chicago Press). Another helpful guide to usage 
and style is The Elements of Style, by William Strunk, Jr., and E. B. White (Macmillan). Spelling follows 
Webster's Collegiate Dictionary. 


FORMAT 


1. All manuscripts should be typed in 12-point font on one side of 8/, X 11" good quality paper and be 
double-spaced, except for indented quotations. 

2. Manuscripts should be as concise as the subject and research method permit, generally not to exceed 
7,000 words. 

3. Margins of at least one inch from top, bottom, and sides should facilitate editing and duplication. 

4. To promote anonymous review, authors should not identify themselves directly or indirectly in their papers 
or in experimental test instruments included with the submission. Single authors should not use the 
editorial “we.” 

5. A cover page should show the title of the paper, the author's name, title and affiliation, email address, 
any acknowledgments, and a footnote indicating whether the author would be willing to share the data 
(see last paragraph in this statement). 


Pagination: All pages, including tables, appendices and references, should be serially numbered. Major 
sections should be nuinbered in Roman numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to ten, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights and measures. 
For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 


Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text. 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a well-presented analysis; 
re-form. See Webster's for correct usage. 


Keywords: The abstract is to be followed by four keywords that will assist in indexing the paper. 
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ABSTRACT/INTRODUCTION 


An Abstract of about 100 words should be presented on a separate page immediately preceding the text. 
The Abstract should concisely inform the reader of the manuscript's topic, its methods, and its findings. 
Keywords and the Data Availability statements should follow the Abstract. The text of the paper should start 
with a section labeled “I. Introduction," which provides more details about the paper's purpose, motivation, 
methodology, and findings. Both the Abstract and the Introduction should be relatively nontechnical, yet 
clear enough for an informed reader to understand the manuscript's contribution. The manuscript's title, but 
neither the author's name nor other identification designations, should appear on the Abstract page. 


TABLES AND FIGURES 


The author should note the following general requirements: 

1. Each table and figure (graphic) should appear on a separate page and should be placed at the end of the 
text. Each should bear an Arabic number and a complete title indicating the exact contents of the table 
or figure. Tables and figures should define each variable. The titles and definitions should be sufficiently 
detailed to enable the reader to interpret the tables and figures without reference to the text. 

. À reference to each graphic should be made in the text. 

. The author should indicate by marginal notation where each graphic should be inserted in the text. 

. Graphics should be reasonably interpreted without reference to the text. 

. Source lines and notes should be included as necessary. 


CA & Wh 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 


DOCUMENTATION 


Citations: Work cited should use the “‘author-date system” keyed to a list of works in the reference list (see 
below). Authors should make an effort to include the relevant page numbers in the cited works. 


1. In the text, works are cited as follows: authors’ last name and date, without comma, in parentheses: for 
example, (Jones 1987); with two authors: (Jones and Freeman 1973); with more than.two: (Jones et al. 
1985); with more than one source cited together (Jones 1987; Freeman 1986); with two or more works 
by one author: (Jones 1985, 1987). 

2. Unless confusion would result, do not use “p.” or “pp.” before page numbers: for example, (Jones 1987, 
115). 

3. When the reference list contains more than one work of an author published in the same year, the suffix 
a, b, etc. follows the date in the text citation: for example, (Jones 1987a) or (Jones 1987a; Freeman 
1985b). 

4. If an author's name is mentioned in the text, it need not be repeated in the citation; for example, “Jones 
(1987, 115) says ..." 

5. Citations to institutional works should use acronyms or short titles where practicable; for example, (AAA 
ASOBAT 1966); (AICPA Cohen Commission Report 1977). Where brief, the full title of an institutional 
work might be shown in a citation: for example, (ICAEW The Corporate Report 1975). 

6. If the manuscript refers to statutes, legal treatises or court cases, citations acceptable in law reviews 
should be used. 


Reference List: Every manuscript must include a list of references containing only those works cited. Each 
entry should contain all data necessary for unambiguous identification. With the author-date system, use the 
following format recommended by The Chicago Manual: 


1. Arrange citations in alphabetical order according to surname of the first author or the name of the 
institution responsible for the citation. 

. Use author's initials instead of proper names. 

. Date of publication should be placed immediately after author's name. 

. Titles of journals should not be abbreviated. 

. Multiple works by the same author(s) in the same year are distinguished by letters after the date. 

. Inclusive page numbers are treated as recommended in Chicago Manual section 6.83. 


QN CA +. WN 


Sample entries are as follows: 


American Accounting Association, Committee on Concepts and Standards for External Financial Reports. 
1977. Statement on Accounting Theory and Theory Acceptance. Sarasota, FL: AAA. 
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Demski, J. S., and D. E. M. Sappington. 1989. Hierarchical structure and responsibility accounting. Journal 
of Accounting Research 27 (Spring): 40—58. 

Dye, R., B. Balachandran, and R. Magee. 1989. Contingent fees for audit firms. Working paper, Northwestern 
University, Evanston, IL. 

Fabozzi, F., and I. Pollack, eds. 1987. The Handbook of Fixed Income Securities. 2nd edition. Homewood, 
IL: Dow Jones-Irwin. 

Kahneman, D., P. Slovic, and A. Tversky, eds. 1982. Judgment Under Uncertainty: Heuristics and Biases. 
Cambridge, U.K.: Cambridge University Press. 

Porcano, T. M. 1984a. Distributive justice and tax policy. The Accounting Review 59 (October): 619-636. 

. 1984b. The perceived effects of tax policy on corporate investment intentions. The Journal of the 
American Taxation Association 6 (Fall): 7-19. 

Shaw, W. H. 1985. Empirical evidence on the market impact of the safe harbor leasing law. Ph.D. dissertation, 
The University of Texas at Austin. 

Sherman, T. M., ed. 1984. Conceptual Framework for Financial Accounting. Cambridge, MA: Harvard 
Business School. 





Footnotes: Footnotes are not used for documentation. Textual footnotes should be used only for extensions 
and useful excursions of information that if included in the body of the text might disrupt its continuity. 
Footnotes should be consecutively numbered throughout the manuscript with superscript Arabic numerals. 
Footnote text should be doubled-spaced and placed at the end of the article. 


SUBMISSION OF MANUSCRIPTS 
Authors should note the following guidelines for submitting manuscripts: 


1. Manuscripts currently under consideration by another journal or publisher should not be submitted. The 
author must state that the work is not submitted or published elsewhere. 

2. In the case of manuscripts reporting on field surveys or experiments, four copies of the instrument 
(questionnaire, case, interview plan, or the like) should be submitted. Information that might identify the 
author(s) must be deleted from the instrument. 

3. MS should be submitted via email as Microsoft? Word or PDF files to the TAR office at TARUAZ@ 
email.arizona.edu. A submission letter, a separate cover page, and the MS containing no author identifi- 
cation should be emailed as separate files. The submission fee should be paid online (VISA or MasterCard 
only) at: https://aaahq.org/ AAAforms/journals/tarsubmit.cfm. If unable to pay online, a check in U.S. 
funds, made payable to the American Accounting Association, may be sent to Professor Dan Dhaliwal, 
Senior Editor, The Accounting Review, The University of Arizona, Department of Accounting, McClelland 
Hall 301, 1130 E. Helen Street, Tucson, AZ 85721-0108. The submission fee in U.S. funds is $125.00 
for members and $200.00 for nonmembers of the AAA. Effective January 1990, the submission fee is 

. nonrefundable. 

4. The author should retain a copy of the paper. 

5. Revisions must be submitted within 12 months from request, otherwise they will be considered new 
submissions. 


COMMENTS 


Comments on articles previously published in 7he Accounting Review will be reviewed (anonymously) by 
two reviewers in sequence. The first reviewer will be the author of the original article being subjected to 
critique. If substance permits, a suitably revised comment will be sent to a second reviewer to determine its 
publishability in The Accounting Review. If a comment is accepted for publication, the original author will 
be invited to reply. All other editorial requirements, as enumerated above, also apply to proposed comments. 


POLICY ON REPRODUCTION 


An objective of The Accounting Review is to promote the wide dissemination of the results of systematic 
scholarly inquiries into the broad field of accounting. 

Permission is hereby granted to reproduce any of the contents of the Review for use in courses of 
instruction, as long as the source and American Accounting Association copyright are indicated in any such 
reproductions. 
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Written application must be made to the American Accounting Association, 5717 Bessie Drive, Sarasota, 
FL 34233-2399, for permission to reproduce any of the contents of the Review for use in other than courses 
of instruction—e.g., inclusion in books of readings or in any other publications intended for general distri- 
bution. In consideration for the grant of permission by the Review in such instances, the applicant must 
notify the author(s) in writing of the intended use to be made of each reproduction. Normally, the Review 
will not assess a charge for the waiver of copyright. 

Except where otherwise noted in articles, the copyright interest has been transferred to the American 
Accounting Association. Where the author(s) has (have) not transferred the copyright to the Association, 
applicants must seek permission to reproduce (for all purposes) directly from the author(s). 


POLICY ON DATA AVAILABILITY 


The following policy has been adopted by the Executive Committee in its April 1989 meeting. “An 
objective of (The Accounting Review, Accounting Horizons, Issues in Accounting Education) is to provide 
the widest possible dissemination of knowledge based on systematic scholarly inquiries into accounting as 
a field of professional research, and educational activity. As part of this process, authors are encouraged to 
make their data available for use by others in extending or replicating results reported in their articles. 
Authors of articles which report data dependent results should footnote the status of data availability and, 
when pertinent, this should be accompanied by information on how the data may be obtained." 
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OCTOBER 2005 PLACEMENT ADS 


The deadline for information to be included in the "Placement Information" section 
is two months prior to the date of publication. The Review is published in January, 
April, July, and October. Placement advertising and replies should be sent to the 
American Accounting Association, 5717 Bessie Drive, Sarasota, FL 34233-2399, 
ATTENTION: ADVERTISING DEPT. All replies to box numbers should be on sep- 
arate sheets to facilitate forwarding. 


401 UNIVERSITY OF SOUTH FLORIDA seeks a visionary and dynamic Dean for the College of 
Business Administration. Minimum qualifications include an earned doctorate and a distinguished 
record of scholarly achievement appropriate for appointment as a tenured Full Professor in an 
academic department of the College, and academic administrative experience at an AACSB- 
accredited college/school of business. Preferred qualifications include an outstanding record of 
academic leadership, Fiscal and Human Resource Management, as well as community engagement 
and fund-raising; also a record of outstanding administrative experience as a Department Chair, 
Associate Dean, or higher. Additional qualifications include a demonstrated record of commitment 
to excellence in teaching and research; significant achievement in the recruitment and retention 
of diverse and high-quality faculty, staff, and students; a record of successful collaborative initia- 
tives with interdisciplinary scholarship in partnership with local, state, national, and international 
communities; and outstanding communication and interpersonal skills. For more detailed infor- 
mation, please visit our website http: // www.usf.edu/employ.html. 


402 UNIVERSITY OF MARYLAND seeks applicants for a continuing non-tenure-track teaching po- 
sition in Accounting. The position is for nine months beginning August 2006, and is renewable 
subject to performance. Off-term teaching is available. Candidates must possess a doctorate and 
an excellent teaching record, especially at the Master's level. Teaching breadth will be valued. 
Certain student support and service responsibilities will be expected. Send a curriculum vitae, 
three letters of recommendation, and evidence of teaching effectiveness to: Professor Oliver Kim, 
The Robert H. Smith School of Business, University of Maryland, College Park, MD 20742- 
1815. The University of Maryland is an Equal Opportunity / Affirmative Action Employer. Women 
and minorities are especially encouraged to apply. 


403 EASTERN MICHIGAN UNIVERSITY seeks applicants for a tenure-track Assistant Professor 
position to begin Fall 2006, subject to availability of funding. À primary interest in Financial or 
Managerial Accounting and a secondary interest in Taxation are desired. A Ph.D. or D.B.A. with 
a major in Accounting from an AACSB-accredited school or its equivalent is required; however, 
an ABD with substantial evidence of completion will be considered; CPA or other professional 
certifications and teaching experience desired. Salary is competitive. EMU is a public, compre- 
hensive university of 25,000 students in southeastern Michigan and the College of Business is 
AACSB-accredited. Submit letter, curriculum vitae, transcripts, teaching evaluations, and three 
reference letters to: Accounting Faculty Position, EMU Academic Human Resources, 202 Boone 
Hall, Ypsilanti, MI 48197. Review of applications will start immediately and continue until the 
positions are filled. For more information, contact Dr. Susan Kattelus at susan.kattelus 9 emich.edu 
and visit our website http: //www.accfin.emich.edu/. AA/EOE. 
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404 UNIVERSITY OF NOTRE DAME, Department of Accountancy, invites applications for position 
openings at the Assistant and Associate Professor levels. All research areas will be considered. 
Applicants for Assistant Professor positions should expect to complete doctoral degree require- 
ments before the start of the contract period. All candidates should have a strong commitment to 
scholarly research and excellence in teaching. Salary is very competitive and research support is 
excellent. Please send curriculum vitae and an example of scholarly work to: Professor Tom 
Schaefer, Chair, Department of Accountancy, Room 102D, Mendoza College of Business Ad- 
ministration, University of Notre Dame, Notre Dame, IN 46556-5646. 'The University of Notre 
Dame is an Equal Opportunity, Affirmative Action Employer. 


405 KENT STATE UNIVERSITY, Department of Accounting, invites applications for an Assistant 
Professor with teaching emphasis primarily in Managerial Accounting beginning in Fall 2006. 
Individuals with interest in Financial Accounting will also be considered. Hiring of an applicant 
with a quality, established research record is preferred. The successful candidate may also serve 
as a KPMG Faculty Fellow. A Ph.D. with a major in Accounting or an appropriate related field 
is required. Professional certification such as CMA or CPA is highly desirable. The preferred 
candidate should be able to demonstrate evidence of discovery integration research and of effec- 
tive teaching. Research will be expected in high-quality, academic refereed journals. Service on 
and/or supervising doctoral students' dissertations will be part of the faculty member's respon- 
sibilities. Review of applications will begin immediately and continue until the position is filled. 
If you are interested in this position, please contact and/or mail a copy of your resume to: 
Dr. Pervaiz Alam Chair, Faculty Search Committee Department of Accounting, 576 BSA, Kent 
State University, Kent, OH 44242; Phone (330) 672-1121; Fax (330) 672-2548; Email: 
palam @bsa3.kent.edu. 


406 RUTGERS UNIVERSITY, Camden, School of Business, invites applications for a tenure-track 
faculty position as Assistant or Associate Professor in the area of Managerial/Cost or Tax ac- 
counting. The candidate should be capable of high-quality research and teaching at both the 
undergraduate and graduate levels. Candidates should possess a Ph.D. in Accounting or expect 
to complete degree before the start of contract. The University is located in southern New Jersey, 
with easy access to Philadelphia, New York, and Atlantic City A letter of application and curric- 
ulum vitae should be submitted, in writing and electronically (sungsoo 9 camden.rutgers.edu) to: 
Professor Sungsoo Kim, Coordinator, Accounting Area, School of Business, Rutgers University, 
Camden, NJ 08102. Rutgers University is an Equal Opportunity Employer. 


407 LONG ISLAND UNIVERSITY, C.W. POST CAMPUS, College of Management, invites appli- 
cations for Director of the School of Professional Accountancy. The successful candidate will 
hold an earned doctorate and have a demonstrated record of scholarly achievement and effective 
teaching. CPA licensure and previous administrative experience are highly desirable. The School 
seeks a leader who will promote and foster excellence in student learning, faculty and curriculum 
development, interaction with alumni and the professional community, and expansion of the qual- 
ity and quantity of the student body. The search will continue until the position is filled. A 
letter of application, references, and curriculum vitae should be submitted to: Dr. Charles 
Barragato, Personnel Committee, School of Professional Accountancy, Long Island University, 
C.W. Post Campus, 720 Northern Boulevard, Brookville, NY 11548-1300; Email: 
Charles.Barragato@liu.edu. For additional information, please visit the website http:// 
www.cwpost.liunet.edu/cwis/cwp/colofman/account/index.html. Long Island University is an 
Equal Opportunity Educator and Employer. Minority and women candidates are especially urged 
to reply. 
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408 MONTANA STATE UNIVERSITY, College of Business, seeks applicants to fill one tenure-track 
position in Accounting for Fall 2006 or earlier. Montana State University has an enrollment of 
approximately 12,000 students and is located in Bozeman, an attractive, culturally alive small 
city, 90 miles north of Yellowstone National Park. Fully accredited by the AACSB, the College 
of Business offers a Bachelor of Science in Business with options in Accounting, Finance, Man- 
agement, and Marketing, and a Master of Professional Accountancy. Colleagues in all areas of 
Accounting will be considered, however, our greatest teaching needs are in the areas of Systems 
and Accounting Theory /Research. In addition, research activities and service consistent with the 
College's mission are expected. The position requires a Ph.D. or D.B.A. in Accounting or a closely 
related field from an AACSB-accredited university. Preference will be given to those who have 
completed their doctoral degrees or will complete them prior to beginning work at Montana State 
University. For more information and complete job descriptions with application requirements 
and deadlines, please visit the website http: //www.montana.edu/msuinfo/jobs/faculty/ or con- 
tact: Anne L. Christensen, Email: annec@montana.edu; Phone: (406) 994-2043. ADA/AA/EO/ 
Veteran's Preference. : 


409 ST. JOSEPH'S UNIVERSITY, Department of Accounting in the Haub School of Business, invites 
applications for an anticipated tenure-track opening to begin August 2006. Applicants with a 
specialty in Financial Accounting and/or Managerial Accounting will be considered at the As- 
sistant Professor rank. The position requires that the doctoral degree in Accounting be completed, 
or near completion by the date of appointment. CPA is desired. Faculty are expected to teach 
undergraduate and graduate courses, be actively involved in academic research, and provide ser- 
vice to the profession and the university. Review of applications will begin August 1, 2003. St. 
Joseph's University is a private, Catholic, Jesuit institution with a business day and evening 
enrollment of 4,300. Please send a letter of application, curriculum vitae, and references to: Joseph 
M. Ragan, Chair, Department of Accounting, Saint Joseph's University, 5600 City Avenue, Phil- 
adelphia, PÀ 19131-1395; Phone: (610) 660-1654. 


410 CALIFORNIA POLYTECHNIC STATE UNIVERSITY, SAN LUIS OBISPO, Accounting Area, 
Orfalea College of Business, invites applications for one or two full-time Assistant/ Associate 
Professor tenure-track positions beginning September 18, 2006. Salary will be commensurate with 
qualifications and experience. Candidate must have doctorate or equivalent degree in Accounting 
or closely related field from AACSB- or equivalently accredited institution. All areas of Account- 
ing will be considered; preference will be given to Financial Accounting. Applicants must dem- 
onstrate a strong teaching and research record or currency in professional field. To apply, visit 
https: // www.calpolyjobs.org/ and complete a required online faculty application. Submit appli- 
cation and supplementary materials to: Requisition #100612. Fax is also available: Eddy Quijano 
at (805) 756-6347. Position will remain open until filled; for full consideration, apply by Septem- 
ber 30, 2005. Applications received after that date may be considered. Cal Poly is strongly 
committed to achieving excellence through cultural diversity. The university actively encourages 
applications and nominations of all qualified individuals. EEO. 


411 PORTLAND STATE UNIVERSITY invites applications for a tenure-track position in Accounting 
effective September 2006. Rank is open; Assistant/ Associate Professor preferred. Doctoral degree 
in Accounting and commitment to teaching and research excellence are required. Teaching em- 
phasis in Financial Accounting is required. Preference will be given to applicants demonstrating 
a successful, ongoing program of research compatible with the research interests of existing 
faculty and to candidates with academic/professional work experience. The Center for Profes- 
sional Integrity and Accountability supports scholarly investigation, educational innovation, and 
community interaction related to the role of Accounting. Please visit our website http:// 
www.sba.pdx.edu/. Review of applications begins October 31, 2005 and continues until finalists 
are identified. Send application letter, curriculum vitae, three letters of recommendation, evidence 
of teaching effectiveness, and examples of recent scholarly work to: Dr. Donna Philbrick, School 
of Business Administration, Portland State University, PO Box 751, Portland, OR 97207-0751. 
PSU is an Affirmative Action/Equal Opportunity Institution and welcomes applications from 
diverse candidates and candidates who support diversity. 
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412 TRINITY UNIVERSITY invites applications for the position of the Jesse H. Jones Distinguished 
Professor of Accounting within the Department of Business Administration, effective August 
2006. The position requires a Ph.D., D.B.A., or equivalent degree in Accounting. An established 
record of research, a commitment to continued scholarship, and excellence in teaching are re- 
quired. The teaching load is two courses per semester. The Jesse H. Jones Distinguished Professor 
will be expected to have an interest in teaching Financial Accounting Theory and Regulation. 
The salary is competitive. The Department of Business Administration at Trinity University is 
the largest academic unit on campus in terms of student majors and is accredited by the AACSB. 
The Department offers bachelor's and master's degrees in Accounting. Applicants should send a 
letter of interest, curriculum vitae, and a sample of written work to: Dr. Daniel T. Walz, Chair of 
Search Committee, Department of Business Administration, Trinity University, One Trinity Place, 
San Antonio, Texas 78212-7200; Email: dwalzGtrinity.edu. Review of applications will begin 
immediately, and the position will remain open until filled. We encourage applications from 
women and minorities. The University 1s an Equal Opportunity Employer. 


413 WASHINGTON STATE UNIVERSITY invites applications for one or more Accounting faculty 
positions at the Assistant, Associate, or Professor level, beginning August 16, 2006. An endowed 
professorship may be available for candidates with exemplary research and teaching portfolios. 
A doctorate or ABD in Accounting, a record of published research or research potential, and 
evidence of effective teaching are required. A demonstrated interest in Behavioral Accounting 
Research is desirable. Candidates from all areas of Accounting will be considered. The successful 
candidate will receive a six-hour semester teaching load, summer research support, competitive 
salary, and excellent fringe benefits. Review of applications begins September 16, 2005 and con- 
tinues until the position is filled. Send letter of application, resume, student teaching evaluations 
(or summary), recent research paper, and three letters of recommendation to: John T. Sweeney, 
Accounting Search Chair, Department of Accounting, Box 644729, Washington State University, 
Pullman, WA 99164-4729. WSU is an EO/AA Educator and Employer. Protected groups are 
encouraged to apply. 


414 LEHIGH UNIVERSITY seeks a well-trained scholar who will publish in major refereed journals, 
and who also has a strong commitment to teaching, to join its Accounting faculty in Fall 2006. 
The opening is for an Assistant Professor. A college with a recently acquired Perella endowment 
of $10M and national aspirations, a very successful M.S. in Accounting program, and a dynamic 
Accounting Department make this a great time to consider Lehigh. Although our greatest need 
is Auditing, we will consider candidates in other areas. Applications will be accepted until the 
position is filled. If interested, send your curriculum vitae, names of three references, and ex- 
amples of scholarly work to: Dr. Kenneth P. Sinclair, Chair, Department of Accounting, Lehigh 
University, 621 Taylor Street, Bethlehem, PA 18015-3117; Email: kps1 @lehigh.edu; Phone: 610- 
758-3431. Lehigh University is an Equal Employment/ Affirmative Action Employer. Qualified 
women and minority candidates should apply. 


415 NATIONAL TAIWAN UNIVERSITY, Department of Accounting, invites applications for posi- 
tions in Accounting beginning Fall 2005 or Spring 2006. As the oldest and most prestigious 
business education provider in Taiwan, the Department of Accounting has a strong commitment 
to the principle of diversity and seeks a broad spectrum of candidates and commits to maintaining 
its position as a pioneer in the creation, dissemination, and application of knowledge in the 
Management and Business fields. The Department of Accounting offers programs at B.B.A., 
M.B.A., and doctorate levels. Minimum qualifications: Ph.D. in Accounting, Economics, Finance, 
or MIS. Candidates must have a commitment to excellence in research, teaching, and professional 
service. Submit your letter of application, curriculum vitae (including recent publications), teach- 
ing evaluations, and three letters of reference to: Pin-Jia Chen, No. 1, Sec. 4 Roosevelt Rd., 
Department of Accounting, National Taiwan University, Taipei, Taiwan 106. National Taiwan 
University is an Affirmative Action/Equal Opportunity Employer. 
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416 NORTH DAKOTA STATE UNIVERSITY, College of Business (AACSB), invites applications for 
a one-year position that may lead to a tenure-track position in the Department of Accounting and 
Information Systems beginning August 2005. Rank is open depending on qualifications. Preferred 
area is Tax, but all areas of interest will be considered. For additional information, please visit 
the website provided below. Minimum Qualifications: Ph.D. or D.B.A. in Accounting with re- 
search and teaching potential (ABD will be considered), good interpersonal skills, demonstrated 
effective written and verbal communication skills. Preferred qualifications: proven record of 
publications and teaching. Application Procedure: deadline is July 1, 2005 or until filled. Send 
application letter, curriculum vitae, teaching evaluations, and name, address, and phone number 
of at least three references to: Dr. Chuck Harter, Search Committee Chair, PO Box 5075, NDSU, 
Fargo, ND 58105; Email: Charles.Harter@ndsu.edu. NDSU is an Equal Opportunity Institution. 
Email: Charles.Harter 2 ndsu.edu. Website: http://www.ndsu.edu/ndsu/jobs/non—broadbanded/ 
index.shtml. 


417 Position Desired. Areas of Interest: Financial/Managerial Accounting, Auditing, Corporate Fi- 
nance and Investments. Qualifications: ABD, CPA, M.B.A., M.S. (Financial Economics) and CFA 
Candidate. Expected graduation date: July 2006. I have professional and academic experiences. 

. Big 5 experience.as a senior auditor and financial consultant. I taught undergraduate, graduate 
and executive graduate courses. [ have several refereed publications and proceedings. Email: 
PHD.CPA @GMAIL.COM; Phone: (504) 919-0294. 


418 | SIMON FRASER UNIVERSITY, The Faculty of Business Administration, invites applications 
for a tenure-track appointment in Accounting-Capital Markets, Financial Risk Assessment and/ 
or Corporate Accounting and Finance. Ph.D. in hand or near completion required, and a profes- 
sional accounting designation preferred. Rank: Assistant/ Associate. Salary: competitive within 
Canada. Successful candidate will have strong research and teaching abilities with established 
research programs in the areas above and an interest in teaching at the undergraduate/graduate/ 
executive levels and in the Faculty's innovative online graduate programs. Start date: September 
2006. All qualified candidates are encouraged to apply. However, Canadians and Permanent Res- 
idents will be given priority. SFU is committed to principle of equity in employment and offers 
equal employment opportunities to qualified applicants. Positions are subject to budgetary ap- 
proval. Send curriculum vitae and the names of three referees to: Appointments Committee Chair, 
Faculty of Business Administration, Simon Fraser University, 8888 University Drive, Burnaby, 
BC V5A 1S6 Canada. Websites: http: // www.sfu.ca, http://www.bus.sfu.ca. 


419 CALIFORNIA STATE UNIVERSITY, EAST BAY is seeking a tenure-track faculty position, rank 
open, in the area of financial accounting. Candidates with additional qualifications in auditing or 
taxation are desirable. Candidate must have an earned doctorate in Accounting no later than the 
date of appointment—January 2006. For additional information and conditions, please consult 
our website at: http: // www.csuhayward.edu/OAA/ttposann.html#ACCT. Review of applications 
will begin on July 1, 2005 and will continue unti] the position is filled. Please submit a letter of 
application; a complete and current curriculum vitae; graduate transcripts; student evaluations, 
copies of major publications; and three letters of recommendation to: Professor Gary R. McBride, 
Chair, Department of Accounting and CIS, California State University, East Bay, 25800 Carlos 
Bee Blvd, Hayward, CA 94542: Phone: (510) 885-3397; Fax: (510) 885-4884; Email: 
gmcbride @csueastbay.edu; University website: http: //www.csuhayward.edu; CBE website: http: 
/ | www.sbe.csuhayward.edu. CSUH is an EOE. 
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420 CALIFORNIA STATE UNIVERSITY, EAST BAY is seeking applications for a tenure-track fac- 
ulty position, rank open, in management/cost accounting. Candidates with additional qualifica- 
tions in auditing or taxation are desirable. Candidate must have an earned doctorate in Accounting 
no later than the date of appointment—January 2006. For additional information and conditions, 
please consult our website at: http: //www.csuhayward.edu/OAA/ttposann.html#ACCT. Review 
of applications will begin on July 1, 2005 and will continue until the position is filled. Please 
submit a letter of application; a complete and current curriculum vitae; graduate transcripts; 
student evaluations, copies of major publications; and three letters of recommendation to: Pro- 
fessor Gary R. McBride, Chair, Department of Accounting and CIS, California State University, 
East Bay, 25800 Carlos Bee Blvd., Hayward, CA 94542: Phone: (510) 885-3397; Fax: (510) 885- 
4884; Email: gmcbride@csueastbay.edu; University website: http: // www.csuhayward.edu; CBE 
website: http: //www.sbe.csubayward.edu. CSUH is an EOE. 


421 NORTHERN ILLINOIS UNIVERSITY anticipates assistant or associate professor tenure-track 
openings for accountancy faculty beginning Fall 2006. Primary needs are in Taxation, Financial 
Accounting, Auditing, or Managerial Accounting. NIU offers the B.S. in Accountancy, Master of 
Accounting Science, and Master of Science in Taxation degrees. Information about our nationally 
ranked program can be found at http://www.cob.niu.edu/accy/. Candidates should expect to have 
a Ph.D degree when employment begins. Teaching experience, business experience, and profes- 
sional certification are desirable. We are interested in faculty who want to combine their research 
and teaching with a close working relationship with the professional business community. Ap- 
plicants must send a cover letter and curriculum vitae to: Jim Young, Department of Accountancy, 
Northern Illinois University, DeKalb, IL 60115. Complete applications must be received by Sep- 
tember 15, 2005. AA/EEO Institution. 


422 STATE UNIVERSITY OF NEW YORK AT NEW PAltz, School of Business, invites applications 
for a faculty position in Accounting for Fall 2006. Ph.D. in Accounting required, ABDs near 
completion encouraged to apply. Rank and salary dependent on qualifications and competitive. 
The School of Business offers six B.S. degrees and M.B.A. degree programs. The University 
emphasizes balance between teaching and research. The primary responsibility is teaching, but 
an ongoing research/publication record is essential. The search will continue until the position is 
filled. For additional information contact the Dean at the telephone number below. Please send 
an application letter, resume, addresses and telephone numbers of three references, and other 

. appropriate materials to the following address or email: Dr. Hadi Salavitabar, Dean, School 
of Business, State University of New York at New Paltz, 75 S. Manheim Blvd., New Paltz, 
New York 12561; Email: salavith@newpaltz.edu; Phone: (845) 257-2930. The State University 
of New York at New Paltz is an AA/EOE/ADA Employer. Women and minorities are encouraged 
to apply. This is an anticipated position opening and is subject to budgetary approval. 


423  BRYANT UNIVERSITY, College of Business, seeks to fill a tenure-track, Assistant Professor 
position beginning August 1, 2006, to teach undergraduate and graduate-level courses and conduct 
research in Accounting Information Systems, Auditing, or Management Accounting. Candidates 
should be committed to teaching excellence, establishing a scholarly publication record consistent 
with AACSB standards, and serving as active members of the Bryant community, Ph.D. or D.B.A. 
from an AACSB-International accredited school, or ABD will be considered. Forward a letter of 
application, current curriculum vitae, with evidence of teaching and publishing research to: Human 
Resources Office——PROFJO, (428), Bryant University, 1150 Douglas Pike, Smithfield, RI 02917. 
Materials may be submitted electronically to humanresources@bryant.edu (Word or PDF attach- 
ments). Bryant University is a student-centered university accredited by AACSB-International and 
the New England Association of Schools and Colleges. Enrollment is approximately 3,000. Bryant 
University is an EEO/AA employer. 
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424 UNIVERSITY OF NEW ORLEANS invites applications for one anticipated Assistant Professor 
position for Spring 2006 or Fall 2006. Preference will be given to those with teaching interests 
in some combination of accounting systems, auditing, financial, and managerial accounting. Can- 
didates must have the Ph.D. with an accounting major (by May 2006 for Spring hires and De- 
cember 2006 for Fall hires). Salary is negotiable and competitive. The Department offers the 
undergraduate accounting degree (over 600 majors) and two Master's degrees (including a Tax 
Option). The Department has separate AACSB accounting accreditation at both the graduate and 
undergraduate levels. Candidates should send a resume to: Professor Philip J. Harmelink, Chair- 
man, Department of Accounting, College of Business Administration, University of New Orleans, 
New Orleans, LA 70148. Email: pharmeli@uno.edu. The University of New Orleans is a member 
of the Louisiana State University System and an Affirmative Action, Equal Opportunity Employer. 


425 CALIFORNIA STATE UNIVERSITY, FRESNO, Sid Craig School of Business, Department of 
Accountancy, invites applications for a tenure-track position available beginning August 2006. 
We seek candidates with a doctoral degree in business with an emphasis in accounting from an 
AACSB- or equivalently accredited institution. ABDs will be considered. Candidates must be 
committed to excellence in teaching; scholarly and applied research; and university and com- 
munity service. Salary is dependent upon academic preparation and professional experience. Sum- 
mer stipends for research are available. Please send a letter of application and curriculum vitae 
to: Dr. Denise Patterson, Faculty Search Committee Chair, Department of Accountancy, Sid Craig 
School of Business, California State University, Fresno, 5245 N. Backer Avenue, M/S PB7, 
Fresno, CA 93740-8001. Email: denisep@csufresno.edu. The complete vacancy announcement is 
posted at http: //www.csufresno.edu/aps/ vacancy / csb.html. California State University, Fresno is 
an Affirmative Action/Equal Opportunity Employer and has a strong commitment to the principle 
of diversity. 


426 UNIVERSITY OF NORTH CAROLINA AT WILMINGTON invites applications for an antici- 
pated tenure-track position in Taxation at Assistant or Associate level beginning Fall 2006. Ap- 
plicants are required to have a Ph.D. in Accounting (ABD will be considered), a record of com- 
mitment to quality teaching /research. Previous professional work experience preferred. Complete 
applications must include a letter of application, current curriculum vitae, and three letters of 
reference. Review of applications will begin on November 1, 2005 and will continue until filled. 
Send application materials to: Randy Hanson, Chair, Department of Accountancy and Business 
Law, Cameron School of Business, The University of North Carolina at Wilmington, 601 S. 
College Road, Wilmington, NC, 28403-5901; Email: hansonr@uncw.edu. UNCW is an Affir- 
mative Action, Equal Opportunity Employer. Women/minorities are encouraged to apply. 


427 TSINGHUA UNIVERSITY, School of Economics and Management, invites applications in all 
areas of Accounting to apply for the openings in the Department of Accounting beginning October 
2005. AII ranks will be considered. Applicants should hold a doctorate degree in accounting. We 
stress high research potential or achievement. Candidates must be committed to effective teaching, 
scholarly and professional research, and university and community service. Rank and salary will 
be commensurate with qualifications and experience. Applicants should send a letter of applica- 
tion, current curriculum vitae, a sample of written work, and three letters of reference to: Dean 
Chunjun Zhao, School of Economics and Management, Tsinghua University, Beijing, China, 
100084; or email same to Zhaochuj@em.tsinghua.edu.cn. The School offers undergraduate, Mas- 
ter’s (including M.B.A.) and Ph.D. programs. It provides an excellent academic environment, 
which is significantly enhanced recently by the arrival of Special-Term Professors who have 
established academic records in overseas research universities. For more information, please see: 
http: //www.em.tsinghua.edu.cn/english/Default.aspx?TabID= 1. 
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428 | CALIFORNIA STATE UNIVERSITY, CHICO, Department of Accounting and MIS, is seeking 
a F/T tenure-track faculty in Managerial Accounting and/or Accounting Information Systems 
(AIS). The minimum qualifications are a Ph.D. in Business or Accounting. Teaching and profes- 
sional experience are desired. As a university that educates students of various ethnic and cultural 
backgrounds, we value a diverse faculty and staff. California State University, Chico is a fuily 
accredited, state-supported member of a 23-campus CSU system serving a diverse student body 
of approximately 16,000. Located in the Sacramento Valley near the foothills of the Sierra Nevada 
mountains, Chico retains the charm of a small town with reasonable cost of living. Review of 
applications begins August 1, 2005. Please submit letter of interest, resume, names, addresses, 
and phone numbers of three references to: Dr. Gail Corbitt, Chair, Department of Accounting and 
MIS, California State University, Chico, Chico CA 95929-011. Website: http://www.cob. 
csuchico.edu/. 


429 NORTHERN KENTUCKY UNIVERSITY, Department of Accountancy, invites applications for 
a tenure-track appointment as Assistant or Associate Professor beginning January or August 2006. 
Applicants must possess a Ph.D. in Accounting from an AACSB-accredited institution (or expect 
to complete by the date of appointment). All applicants must be academically qualified under 
AACSB standards and possess a commitment to teaching excellence. Preference will be given to 
applicants with teaching interests in Financial Accounting, Auditing, and Tax, and candidates with 
professional certification and accounting experience. The College of Business is AACSB- 
accredited. Salary and benefits are AACSB competitive. Review of applications will begin on 
September 1, 2005 and will continue until the position is filled. Send a curriculum vitae and the 
names of three references to: Dr. Leslie Turner, Chairman, Department of Accountancy BEP 469, 
Highland Heights, KY 41099. Northern Kentucky University is an Affirmative Action/Equal 
Opportunity Employer, M/F/D. 


430 OLD DOMINION UNIVERSITY invites applications for a senior-level Accounting faculty po- 
sition at the Associate/Full Professor rank beginning in the Fall 2006 semester. This position 
involves performing research and teaching in financial accounting and providing service to the 
University and the community. Candidates must have a proven track record of published research 
in leading accounting academic journals. Applicants must have a Ph.D. in Accounting. Screening 
of applicants will begin August 31, 2005 and continue until the position is filled. Salary/fringe 
benefits are competitive. To apply: send curriculum vitae, and names, addresses, and telephone 
numbers of three references to: Dr. Douglas E. Ziegenfuss, Chair, Department of Account- 
ing, Constant Hall 2157, Old Dominion University, Norfolk, Virginia 23529-0229; or email: 
dziegenf@odu.edu. Old Dominion University is an Affirmative Action, Equal Opportunity insti- 
tution and requires compliance with the Immigration Reform and Control Act of 1986. 


431 OLD DOMINION UNIVERSITY invites applications for an Assistant/ Associate Professor of 
Accounting position beginning in the Fall 2006 semester. This position involves performing re- 
search and teaching in any area of accounting but preferably in Taxation. Preference will be given 
to candidates with published articles in leading accounting academic journals. Applicants must 
have a Ph.D. in Accounting. Applicants for the Associate Professor position must have a proven 
track record of published research in nationally recognized refereed accounting academic journals. 
Screening of applicants will begin August 31, 2005 and continue until the position is filled. Salary/ 
fringe benefits are competitive. To apply: send curriculum vitae, and names, addresses, and tele- 
phone numbers of three references to: Dr. Douglas E. Ziegenfuss, Chair, Department of Account- 
ing, Constant Hall 2157, Old Dominion University, Norfolk, Virginia 23529-0229; or email: 
dziegenf 9 odu.edu. Old Dominion University is an Affirmative Action, Equal Opportunity insti- 
tution and requires compliance with the Immigration Reform and Control Act of 1986. 
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432 SAN DIEGO STATE UNIVERSITY, School of Accountancy, invites applications for tenure-track 
positions in managerial, auditing, and tax at the Assistant/ Associate level. Applicants should 
complete a Ph.D. or D.B.A. by August 2006. The School also invites applications for an advanced- 
rank individual who will promote and foster faculty development, student learning, and com- 
munity engagement. These positions are contingent upon state funding. More detailed descriptions 
are available at http:// www.sdsu.edu/accounting. If interested, email or send a letter with your 
current curriculum vitae, three recommendation letters, and evidence of teaching effectiveness 
and scholarly contributions to: Sharon Lightner, Director, School of Accountancy, SDSU, San 
Diego, CA 92182-8221; Phone: (619) 594-3735; Fax: (619) 594-3675; Email: sharon.lightner@ 
sdsu.edu. SDSU is a Title IX, Equal Opportunity Employer and does not discriminate against 
individuals on the basis of race, religion, national origin, sexual orientation, gender, marital status, 
age, disability or veteran status, including veterans of the Vietnam era. 


433 RIDER UNIVERSITY, Accounting Department of the College of Business Administration, invites 
applications for a tenure-track position. Rank for the position is open. The Accounting Department 
has earned Accounting Accreditation from AACSB International. An earned doctorate in account- 
ing is required; near-term ABDs will be considered for an Assistant Professor appointment. Pro- 
fessional certification is a plus. Candidates at the Associate or Professor level must demonstrate 
a record of teaching effectiveness, scholarly contributions, and related value commensurate with 
the rank. Rider offers both the M.Acc. and M.B.A. degrees. Additional information is available 
at the department homepage of the Rider website: http: //www.rider.edu. Candidates should send 
an application letter, curriculum vitae, and the names of three current references to: Manager of 
Employment, Rider University, 2083 Lawrenceville Road, Lawrenceville, NJ 08648-3099. Or 
submit to jobs@rider.edu. Inquiries about the position should be directed to Dr. Maria Sanchez 
at msanchez @rider.edu. Position #: 101109. AA-EOE. 


434 UNIVERSITY OF NORTH CAROLINA AT GREENSBORO, Bryan School of Business and 
Economics, Department of Accounting, invites applications for anticipated positions at the As- 
sistant, Associate, or Professor levels, beginning August 1, 2006. Our primary need is in financial 
but all areas will be considered. A doctorate in accounting or an ABD nearing completion is 
required. Interested candidates should submit a letter of application, curriculum vitae, and the 
names of three references to: Professor Bill Harden, Chair, Search Committee, PO Box 26165, 
Greensboro, NC 27402-6165. Review of applications will begin September 1, 2005 and continue 
until the position is filled. EEO/AA. 


435 CALIFORNIA STATE UNIVERSITY, DOMINGUEZ HILLS (Los Angeles) invites applications 
for a full-time tenure-track position at the rank of Assistant or Associate Professor in accounting 
for appointment in the 2006—2007 academic year. Minimum qualifications are a Ph.D./D.B.A. in 
business administration with a major in accounting. Other appropriate doctorates or terminal 
degrees in a related disciplines and ABDs will be considered. A record of or potential for effective 
teaching and scholarship in any of the following: auditing; accounting theory; international ac- 
counting; and government and non-profit accounting. Ability or promise thereof to teach in the 
fields above as well as in advanced and intermediate accounting and in M.B.A. online accounting 
courses. Ability or a commitment to working in a multiethnic, multilingual, and multicultural 
environment. For more detailed information, please go to www.csudh.edu/facultyaffairs/facul- 
typositions.htm and http://som.csudh.edu. To ensure full consideration, apply by September 15 
when review of applications will begin. 
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436 SACRED HEART UNIVERSITY, Department of Accounting, invites applications for a position 
in financial accounting at an Assistant or Associate Professor level, pending budgetary approval. 
The successful tenure-track faculty appointee is expected to teach undergraduate and graduate 
(M.B.A.) courses in financial accounting and to demonstrate active research. Salary is negotiable, 
based on the candidate's qualifications. The College of Business at Sacred Heart University is an 
AACSB candidate school. A strong commitment to teaching, a completed or near-completion 
doctoral degree and understanding and commitment to support of the University's mission are 
required. Applicants are requested to contact the Chair of the Accounting Department, Dr. Benoit 
Boyer, or the Chair of the Search Committee, Dr. Karen Cascini at Sacred Heart University, 
College of Business, 5151 Park Avenue, Fairfield, CT 06825; Email Boyerb @sacredheart.edu or 
Cascinik @ sacredheart.edu. 


437  SHIPPENSBURG UNIVERSITY, Department of Accounting and Management Information Sys- 
tems in the John L. Grove College of Business, is seeking candidates for the position of Assistant 
Professor of Accounting, effective August 2006. Associate level may be considered, depending 
on qualifications. Earned Ph.D. in Accounting or D.B.A. is required. Terminal degree from an 
accredited institution is required for tenure. Position requires effective teaching, publishable re- 
search, service, and strong communication skills. A demonstration of teaching effectiveness is 
required as part of the on-campus interview. Position may require teaching M.B.A. classes using 
videoconferencing technology. Qualified candidates should send letter of application, current cur- 
riculum vitae, official undergraduate and graduate transcripts, and three letters of reference to: 
Dr. Scott N. Cairns, John L. Grove College of Business, Shippensburg University, 1871 Old Main 
Drive, Shippensburg, PA 17257-2299. Review of applications begins November 1, 2005, and will 
continue until the position is filled. AIl applicants must furnish proof of eligibility to work in the 
U.S. upon appointment. Shippensburg University is an Equal Opportunity Employer. 


438 TEXAS TECH UNIVERSITY, Rawls College of Business, invites interested parties to apply for 
a Rawls Professorship in Accounting. The professorship will be supported by a private endowment 
and may be filled at either the Associate or full Professor level. Candidates must be strongly 
committed to both effective teaching and scholarly research and must demanstrate a record of 
successful publication in the top journals in their field of study. Teaching interests in financial or 
managerial accounting are preferred. Responsibilities include teaching in the undergraduate, mas- 
ter's and doctoral programs, scholarly research, and participation in department, school, and uni- 
versity activities. Salary and benefits are competitive. Please submit letters of interest, along with 
curriculum vitae and references, to: Robert Ricketts, Director, Accounting Programs, Rawls Col- 
lege of Business Texas Tech University, Lubbock, Texas 79409-2101. Applications may also be 
submitted electronically to rricketts@ba.ttu.edu. Review of applications will begin immediately 
and will continue until the position is filled. The Rawls College of Business is an Equal Oppor- 
tunity Employer. Women and minorities are strongly encouraged to apply. 


439 WESTERN CAROLINA UNIVERSITY, Department of Accountancy, Finance, and Entrepre- 
neurship, invites applications for a tenure-track position as Assistant or Associate Professor (fi- 
nancial accounting) available for Fall 2006. A Ph.D./D.B.A. in Accounting is required, although 
ABD candidates will be considered if completion of dissertation is imminent. Certification and 
accounting industry experience are preferred and a commitment to engagement in the business 
community is required. The normal teaching load is three courses per semester. Àn ongoing stream 
of scholarly activity leading to publication in refereed journals is expected. Screening will begin 
immediately and applications will be accepted until the position is filled. Applicants must provide 
a letter of application, curriculum vitae, graduate transcripts, and contact information of three 
references. Address correspondence to: Dr. Susan Swanger, Search Committee Chair, Department 
of Accountancy, Finance, and Entrepreneurship, College of Business, Western Carolina University, 
Cullowhee, NC 28723. WCU is AACSB-accredited and is an Equal Opportunity/ Affirmative 
Action Employer. 
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UNIVERSITY OF KANSAS, School of Business, Department of Accounting and Information 
Systems, invites applications for an Assistant or Associate Professor of Accounting. Application 
review wil! commence on October 3, 2005 for this full-time position beginning August 2006. 
Requirements: a Ph.D., D.B.A., or other doctorate in a closely related field; for Associate: evidence 
of high-quality research accomplishment with ongoing high-quality research stream; for Assistant: 
evidence of high-quality research potential. Preferred qualifications: for Associate: ability to pro- 
vide Accounting curriculum leadership; experience working with Ph.D. students; ability to teach 
Auditing or Financial; for Assistant: ability to teach Auditing or Financial. Send letter, resume, 
and three letters of reference to: Accounting Faculty Search Committee, School of Business, 1300 
Sunnyside Avenue, Lawrence, KS 66045-7585. For a full description or additional information, 
contact accsearch@ku.edu or http://www.business.ku.edu/gen/bschool.. generated... ns... pages / 
Employment.. Opportunities... m959.html. The University of Kansas is an EO/AA Employer. 


SAN JOSE STATE UNIVERSITY invites applications for Fall 2006. Three tenure-track Account- 
ing positions are available as Associate, Assistant, Professor, or temporary appointment. Positions 
with an emphasis in Financial Accounting, Assurance/Systems, and Taxation are available. All 
candidates must have demonstrated versatility and competencies in subject matter and pedagogy. 
The teaching assignments are at both graduate and undergraduate levels, including traditional and 
accelerated formats. All positions are subject to final approval by the University. The minimum 
credential requirement for tenure-track appointments is a Ph.D. Strong preference will be given 
to candidates who hold a Ph.D. from an AACSB-accredited university. The application deadline 
is December 31, 2005 or until the position is filled. Send application letter, curriculum vitae, 
teaching evaluations, and three letters of reference to: Dr. William Donnelly, Accounting and 
Finance (BT850), San Jose State University, One Washington Square BT 850, San Jose, CA 
95192. Interviews may be scheduled for AAA with Dr. William Donnelly at (408) 924-3493 or 
donnelly b 8 cob.sjsu.edu. San Jose State University is an Equal Opportunity/ Affirmative Action 
Employer. 


LOUISIANA TECH UNIVERSITY, School of Professional Accountancy, seeks applications for 
Assistant or Associate Professor. Appointment is for January 2006, but will consider applicants 
for Fall 2006. Accounting doctorate is required, as is demonstrated ability for high-quality schol- 
arship, certification preferred. Requires teaching at the upper division and graduate levels, pub- 
lishing discipline-based research, and involvement with the accounting doctoral program. Interest 
in financial accounting or auditing is preferred. Applicant review will continue until position(s) 
filled. Salary is highly competitive. Located 65 miles east of Shreveport and 30 miles west of 
Monroe, enrollment totals approximately 12,000 students. Please send applications or letters of 
inquiry to: Thomas J. Phillips, Jr., Director, School of Professional Accountancy, Louisiana Tech 
University, PO Box 10318, Ruston, LA 71272. Phone: (318) 257-2822; Fax: (318) 257-4253; 
Email: phillips@cab.latech.edu; Website: http://www.cab.latech.edu. EEO/AA/ADA. Women 
and minorities encouraged to apply. Member of the University of Louisiana System. 


UNIVERSITY OF SOUTH FLORIDA, Tampa, School of Accountancy, invites applicants for 
tenure-earning Assistant or Associate Professor beginning Fall 2006. This position will involve 
teaching in undergraduate and master’s programs and involvement with the Ph.D. program. Other 
duties include conducting research leading to publications in refereed journals and service to the 
academic and professional communities. Ph.D. or near completion and a specialty in accounting 
information systems and/or auditing required. To apply, or for more complete description of 
position and minimum qualifications, contact: Robert M. Keith, School of Accountancy, College 
of Business Administration, University of South Florida, 4202 E. Fowler Avenue (BSN3403), 
Tampa, FL 33620-5500. Phone: (813) 974-6516; Fax: (813) 974-6528; Email: rkeith@coba. 
usf.edu. Applications close January 12, 2006. Position is subject to final university funding. USF 
is an Equal Opportunity / Affirmative Action Institution. For disability accommodations, call (813) 
974-6389 a minimum of five working days in advance. Under Florida law, applications and 
meetings are public. 
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444 UNIVERSITY OF SOUTH FLORIDA, Tampa, School of Accountancy, invites applicants for 
tenure-earning Assistant or Associate Professor beginning Fall 2006. This position will involve 
teaching in undergraduate and master's programs and involvenient with the Ph.D. program. Other 
duties include conducting research leading to publications in refereed journals and service to the 
academic and professional communities. Ph.D. or near completion and a specialty in auditing 
and/or accounting information systems required. To apply, or for more complete description of 
position and minimum qualifications contact: Robert M. Keith, School of Accountancy, College 
of Business Administration, University of South Florida, 4202 E. Fowler Avenue (BSN3403), 
Tampa, FL 33620-5500. Phone: (813) 974-6516; Fax: (813) 974-6528; Email: rkeith 2 coba. 
usf.edu. Applications close January 12, 2006. Position is subject to final university funding. USF 
is an Equal Opportunity / Affirmative Action Institution. For disability accommodations, call (813) 
974-6389 a minimum of five working days in advance. Under Florida law, applications and 
meetings are public. 


445 | UNIVERSITY OF SOUTH FLORIDA, Tampa, School of Accountancy, invites applicants for two 
tenure-earning Ássistant/ Associate Professors beginning Fall 2006. These positions will involve 
teaching in undergraduate and master's programs and involvement with Ph.D. program. Other 
duties include conducting research leading to publications in refereed journals and service to the 
academic and professional communities. Ph.D. or near completion and specialization in financial 
or managerial accounting required. Secondary interest in auditing or AIS is welcome. To apply 
or for more complete description of position including minimum and preferred qualifications, 
contact: Robert M. Keith, School of Accountancy, College of Business Administration, University 
of South Florida, 4202 E. Fowler Avenue (BSN3403), Tampa, FL 33620-5500. Phone: (813) 974- 
6516; Fax: (813) 974-6528; Email: rketth@coba.usf.edu. Applications close January 12, 2006. 
Position is subject to final university funding. USF is an Equal Opportunity / Affirmative Action 
Institution. For disability accommodations, call (813) 974-6389 a minimum of five working days 
in advance. Under Florida law, applications and meetings are public. 


446 UNIVERSITY OF SOUTH FLORIDA, Tampa, School of Accountancy, invites applicants for two 
tenure-earning Assistant/ Associate Professors beginning Fall 2006. These positions will involve 
teaching in undergraduate and master's programs and involvement with Ph.D. program. Other 
duties include conducting research leading to publications in refereed journals and service to the 
academic and professional communities. Ph.D. or near completion and specialization in mana- 
gerial or financial accounting required. Secondary interest in auditing or AIS is welcome. To 
apply or for more complete description of position including minimum and preferred qualifica- 
tions, contact: Robert M. Keith, School of Accountancy, College of Business Administration, 
University of South Florida, 4202 E. Fowler Avenue (BSN3403), Tampa, FL 33620-5500. Phone: 
(813) 974-6516; Fax: (813) 974-6528; Email: rkeith@coba.usf.edu. Applications close January 
12, 2006. Position is subject to final university funding. USF is an Equal Opportunity/ Affirmative 
Action Institution. For disability accommodations, call (813) 974-6389 a minimum of five working 
days in advance. Under Florida law, applications and meetings are public. 


447 TEXAS STATE UNIVERSITY -SAN MARCOS, Department of Accounting, invites applications 
for two tenure-track Assistant/ Associate positions beginning Fall 2006. Candidates must have, or 
anticipate receiving by the end of May 2007, a Ph.D./D.B.A. in Accounting from an AACSB- 
accredited university and be “academically qualified" under AACSB standards. However, a Ph.D./ 
D.B.A. in MIS can substitute for AIS applicants. Candidates must be able to teach in one or 
more of the following areas: auditing, taxation, accounting information systems, and cost/man- 
agerial accounting. Please send your letter of application, resume, and the names of three refer- 
ences to: Dr. Lucille Montondon, Search Committee Chair, Department of Accounting, Texas 
State University-San Marcos, 601 University Drive, San Marcos, Texas 78666; or email: 
1m03 @txstate.edu. For full consideration applicants should have complete files by September 1, 
2005. Texas State University-San Marcos is an Equal Opportunity Employer. Women, minorities, 
and individuals with disabilities are encouraged to apply. 
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TEXAS STATE UNIVERSITY-SAN MARCOS, Department of Accounting, invites applications 
for the McCoy Endowed Chair in Accounting. Candidates should have the appropriate qualifi- 
cations for appointment as a tenured Full Professor in the Department of Accounting. Appointment 
will begin Fall semester 2006. Candidates must have a Ph.D./D.B.A. in Accounting from an 
AACSB-accredited university, an outstanding record of high-quality research, continuing research 
agenda, distinguished teaching at both the undergraduate and graduate levels, and exceptional 
service record. All areas in accounting will be considered. Please send your letter of application, 
vita, the names of three references, and two samples of publication to: Dr. Roselyn Morris, McCoy 
Endowed Chair in Accounting Search Committee Chair, Department of Accounting, Texas 
State University-San Marcos, 601 University Drive, San Marcos, Texas 78666; or email: 
rm13 @txstate.edu. For full consideration applicants should have complete files by October 14, 
2005. For complete description of the position, please visit http: // www.business.txstate.edu /cba/ 
employment.htm. Texas State University-San Marcos is an Equal Opportunity Employer. Women, 
minorities, and individuals with disabilities are encouraged to apply. 


UNIVERSITY OF NEW HAMPSHIRE, Whittemore School of Business and Economics, invites 
applications for a tenure-track position in Accounting at the Assistant Professor level beginning 
in Fall 2006. Applicants must have an appropriate terminal degree or be well advanced in the 
completion of their dissertations, and have a teaching interest in managerial accounting and/or 
accounting information systems. Salary and fringe benefits are competitive and the school provides 
support for research through subscription to a number of financial databases through the Wharton 
Research Data Services (WRDS). Applicants should submit a letter of interest, current curriculum 
vitae, three recommendation letters, recent teaching evaluations, and evidence of recent scholarly 
work to: Dr. Emily Xu, WSBE, Box A, UNH, Durham, New Hampshire, 03824. Application 
review will begin immediately and continue until the position is filled. The School is accredited 
by the AACSB and is an Affirmative Action/Equal Employer with a commitment to excellence 
through diversity. 


UNIVERSITY OF SOUTHERN INDIANA, College of Business, invites applications for a tenure- 
track position in accounting beginning August 2006. Candidates seeking the rank of Assistant 
Professor must have a Ph.D. or D.B.A. in Accounting (or a related discipline). ABDs will be 
considered at the rank of Instructor until completion of their degree. Preference will be given to 
candidates with a primary specialization in Financial Accounting (although other areas will be 
considered). Responsibilities include teaching in multiple accounting areas. Apply (electronically 
or by mail) with a letter of application, curriculum vitae, teaching philosophy statement, and 
evidence of teaching effectiveness and scholarship to: Dr. Mehmet C. Kocakulah, College of 
Business, University of Southern Indiana, 8600 University Blvd., Evansville, IN 47712; Phone 
(812) 465-1730; Email: mkocakul?usi.edu. Information about USI and the College of Business 
can be found at: http://www.usi.edu and http://business.usi.edu. The University of Southern 
Indiana is an Equal Opportunity / Affirmative Action Employer. 


UNIVERSITY OF SOUTH CAROLINA, School of Accounting, invites applications for two 
tenure-track positions at the Assistant or Associate Professor rank beginning in Fall 2006. Can- 
didates should have a teaching interest in Financial Accounting, Managerial Accounting, or Au- 
diting. Applicants must possess a doctorate or expect to complete their doctorate by August 2006. 
In addition to being committed to excellent teaching, applicants must be ambitious and motivated 
researchers. A large percentage of our faculty publishes in leading academic journals. We offer 
competitive salaries. Please submit curriculum vitae and working papers or a defended dissertation 
proposal, if at the dissertation stage. Submit applications to: Professor Rich White, Moore School 
of Business, University of South Carolina, Columbia, SC 29208; or Email: whiter@moore.sc.edu. 
The University of South Carolina is an Affirmative Action/Equal Opportunity institution. 
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452 UNIVERSITY OF CONNECTICUT, Department of Accounting, invites applicants for two tenure- 
track openings at the rank of Instructor, Assistant Professor, or Associate Professor beginning Fall 
2006. Qualified applicants at the Associate Professor rank must have an earned doctorate as well 
as possess a reputation for scholarship, success in teaching in business school programs (under- 
graduate, MS in Accounting, M.B.A., Ph.D., and Executive Education) and service. Qualified 
applicants at the Assistant Professor rank must have an earned doctorate by August 23, 2006, 
have good research skills and a strong commitment to teaching and research. Qualified applicants 
at the Instructor level must have an earned Master's degree and provide evidence of successful 
work toward the completion of a doctorate degree. Applicants must have teaching interest in 
Auditing or Accounting Information Systems. However, candidates who can teach in multiple 
areas are preferred. Review of applications will begin immediately and continue until the positions 
are filled. Please submit nominations or applications to: Dr. Mohamed E. Hussein, Head Ac- 
counting Department, University of Connecticut, School of Business, 2100 Hillside Road, Unit 
1041A, Storrs, CT 06269-1041; Email: mohamed.hussein 9 uconn.edu. For more information, visit 
http: // www.uconn.edu and http: // www.business.uconn.edu; search numbers 06A001, 06A003. 


453 PURDUE UNIVERSITY, Krannert Graduate School of Management, invites applicants for one 
or more tenure-track appointments in accounting beginning Fall 2006. Rank is at either the As- 
sistant or Associate Professor level. Candidates for an Assistant Professor position should have 
(or be near completion of) a doctorate and exhibit the capacity for research publishable in top- 
tier accounting journals and excellence in teaching. Candidates for an Associate Professor position 
should have an earned doctorate and an established record of excellence in research, teaching, 
and service on doctoral dissertation committees. We offer a competitive compensation package. 
Applications will be reviewed beginning September 15, 2005. Applications should include a 
resume, representative research output, evidence of teaching ability, and should be prepared to 
provide at least three letters of reference. Applications should be sent to: Professor Mark Bagnoli, 
Krannert Graduate School of Management, Purdue University, 403 W. State Street, West Lafayette, 
IN 47907. Purdue is an Equal Access/Equal Opportunity / Affirmative Action Employer. Women, 
minorities and individuals with disabilities are encouraged to apply. 


454 PURDUE UNIVERSITY, Krannert Graduate School of Management, invites applicants for one 
Continuous Term Lecturer appointment in accounting beginning Fall 2006. Candidates are ex- 
pected to teach both financial and managerial accounting predominantly at the undergraduate level 
and should have demonstrated excellence in teaching. Teaching load is 24 semester credit hours 
per academic year. Ph.D. strongly preferred but Master's degree with professional certification 
(e.g., CPA) is acceptable. The initial appointment is subject to renewal based on performance and 
need. Applications will be reviewed beginning September 1, 2005 and should include a curriculum 
vitae, evidence of teaching performance and three letters of reference. Applications should be sent 
to: Professor Susan Watts, Krannert Graduate School of Management, Purdue University, 403 W. 
State Street, West Lafayette, IN 47907-2056. Purdue is an Equal Access/Equal Opportunity / 
Affirmative Action Employer. Women, minorities and individuals with disabilities are encouraged 


to apply. 


455 CALIFORNIA STATE UNIVERSITY, STANISLAUS, Department of Accounting and Finance, 
invites applications for a full-time, tenure-track position at the rank of Assistant Professor for Fall 
2006. Preferred area of specialization is financial accounting; tax experience is desirable. Can- 
didates must possess a Ph.D. in Accounting from an AACSB-accredited university by December 
2006. Professional certification is desirable. Compensation will be competitive, commensurate 
with qualifications and experience. This position is contingent upon available funding. To apply, 
please submit a letter of application, updated and complete curriculum vitae, three letters of 
reference, an original transcript from the doctoral degree granting institution, copies of research 
and publications, and evidence of teaching effectiveness to: Dr. Annhenrie Campbell, Chair, Ac- 
counting Search Committee, Department of Accounting and Finance, California State University, 
Stanislaus, 801 W. Monte Vista Avenue, Turlock, CA 95382. Email: acampbel@athena. 
csustan.edu. CSU, Stanislaus is an Equal Opportunity / Affirmative Action Employer. 
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JAMES MADISON UNIVERSITY, School of Accounting, invites applications for an tenure-track 
Assistant Professor position starting August 2006. Candidates should have a teaching interest in 
Taxation, doctorate from an AACSB-accredited school, prospects for publication of scholarly 
research, and evidence of excellence in teaching. Review of applicants begins 09/01/2005. JMU 
is a selective institution of approximately 16,000 students, enjoys national recognition for the 
quality of its academic programs, and is repeatedly identified as a best buy. The School of Ac- 
counting offers bachelor's and master's degrees. To access the required online employment ap- 
plication, paste http://joblink.jmu.edu in your Internet browser. You will be directed to attach a 
cover letter and resume (including contact information for three references). Please direct ques- 
tions to: Paul Copley, Director; Phone: (54) 568-3081; Email: copleypa@jmu.edu. JMU is an 
Equal Opportunity/ Affirmative Action/Equal Access Employer and encourages applications from 
women, minorities and persons with disabilities. Employment offers are contingent upon a crim- 
inal history check. 


GEORGIA COLLEGE AND STATE UNIVERSITY, Department of Accounting, invites applica- 
tions for Chair of the Department. The J. Whitney Bunting School of Business is AACSB- 
accredited and has 38 full-time faculty members. The Chair is responsible for promoting quality 
teaching, fostering research, and maintaining excellence in all programs. The Chair will also teach 
a reduced load of undergraduate and graduate courses. Applicants should possess a Ph.D. or 
D.B.A. in Accounting and have demonstrated excellence in teaching and a record of scholarly 
accomplishments. The appointment will begin January 1, 2006, July 1, 2006, or at a time agreeable 
to all parties. Submit a letter of application, curriculum vitae, and the names of three references 
to: Dr. Tom Moore, Search Committee Chair, Campus Box 015, 231 West Hancock St., Georgia 
College and State University, Milledgeville, Georgia 31061; Email: tom.mooreG gcsu.edu. An 
Equal Opportunity / Affirmative Action Employer. 


AMERICAN UNIVERSITY, Kogod School of Business, invites applications for two Fall 2006 
tenure-track appointments in accounting at the rank of Associate or Assistant Professor, subject 
to final budgetary approval. Teaching and research interests in financial or managerial accounting 
are preferred. Associate-level applicants should have strong research and teaching record. All 
applicants must have relevant Ph.D. or anticipate early completion, and must be effective teachers 
and strongly committed to scholarly research. Responsibilities include undergraduate and master's 
level teaching, engagement in scholarly research, and participation in department and school 
activities. Salary and benefits are competitive. Electronic submissions are welcome. Please send 
curriculum vitae, three letters of recommendation, teaching evaluations, and recent published 
papers or working papers to: Dr. Robert B. Thompson, Kogod School of Business, American 
University, 4400 Massachusetts Ave. NW, Washington, D.C. 20016-8044; Phone: (20) 885-1956; 
Email: rthomps@american.edu. To learn about the Kogod School of Business, see http:// 
www.kogod.american.edu/. American University, an Equal Opportunity / Affirmative Action Em- 
ployer, encourages applications from women and minorities. 


BARUCH COLLEGE, Stan Ross Department of Accountancy, invites applications for anticipated 
openings for tenure-track positions at all ranks. Areas of specialization include financial and 
managerial accounting, taxation, auditing, and information systems. Rank and salary depend on 
qualifications. Candidates should have a doctoral degree in Accountancy or be close to the com- 
pletion of that degree. For ranks above Assistant Professor, candidates should have a completed 
Ph.D. degree, an excellent scholarly record of research, and demonstrated teaching effectiveness. 
Please submit a curriculum vitae, a research paper, and letters of reference by February 15, 2006 
to: Professor Donal Byard, Stan Ross Department of Accountancy, One Bernard Baruch Way, 
New York, NY 10010. Baruch College is an AA/EO/IRCA/ADA employer. 
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460 THE COLLEGE OF CHARLESTON, Charleston, South Carolina invites applications for Assis- 
tant or Associate Professor tenure-track openings for accounting faculty beginning Spring or Fall 
2006. Primary needs are in Auditing, Information Systems, Governmental or Financial Account- 
ing. The College of Charleston offers the B.S. in Accounting and Master of Science in Account- 
ancy degrees. Information about our program can be found at http://www.cofc.edu. Candidates 
should expect to have a Ph.D. degree from an AACSB-accredited university by the time employ- 
ment begins. Teaching experience, business experience, and professional certification are desirable. 
We are interested in faculty who want to integrate their research and teaching with a close working 
relationship with the professional business community. Applicants should send a cover letter, 
curriculum vitae, and names of three references to: Email: koprowskiw@cofc.edu; or mail to: 
William Koprowski, Department of Accounting and Legal Studies, 66 George Street, Charleston, 
SC 29424; Phone: (84) 953-7835. The College of Charleston is an Affirmative Action/Equal 
Opportunity Employer. 


461 STANFORD UNIVERSITY, Graduate School of Business, invites applications for tenured and 
non-tenured faculty positions in Accounting, effective September 2006, from candidates at all 
applicable stages of their careers who are interested in financial accounting, managerial account- 
ing, tax and other areas. Candidates must have a Ph.D. and the highest level of accomplishment 
or promise in both scholarly research and M.B.A. and Ph.D. teaching. Applications should include 
curriculum vitae and copies of research publications. Applicants are strongly encouraged to submit 
applications electronically at: http: // www.gsb.stanford.edu/recruiting; upload curriculum vitae, 
publications, and teaching evaluations (if applicable) on that site. Alternatively, you may email 
electronic materials to: Faculty_Recruiter@GSB.Stanford.Edu; or mail nonreturnable materials 
to: Faculty Recruiting Manager, Box A, Graduate School of Business, Stanford University, Stan- 
ford, CA 94305-5015. Please allow 3 weeks processing. Three letters of recommendation should 
be sent to that same address. The deadline is January 23, 2006. Stanford University is an Equal 
Opportunity / Affirmative Action Employer. 


462 SABANCI UNIVERSITY, Graduate School of Management (GSM), invites applications for full- 
time and visiting positions in all areas of Accounting and Finance for the 2006-2007 academic 
year. Sabanci University, a private academic institution, offers excellent facilities and a light 
teaching load amid a modern campus located in Istanbul. The University provides faculty members 
excellent support, including housing on campus or a housing stipend. GSM offers undergraduate, 
M.B.A., Executive M.B.A., and doctoral degree programs with English as the medium of instruc- 
tion. For further information, please refer to: http://www.sabanciuniv.edu/gsm/. Applicants are 
asked to complete an online application form at: http://www.sabanciuniv.edu/English/ 
?BilgiHizmetleri/Ik/Ik.html. Please include ACCOOS as the Advertisement Reference Code. Ad- 
ditionally, a curriculum vitae, a statement of research and teaching activities, and the names of 
three references should be sent via email to: Nakiye Boyacigiller, Dean, at: nakiye@ 
sabanciuniv.edu. 


463 MIAMI UNIVERSITY, Ohio, Department of Accountancy, invites applicants for a tenure-track 
position at the assistant professor level beginning Fall semester 2006. Applicants with an interest 
in teaching ‘and conducting research in financial or managerial accounting will be given primary 
consideration. Applicants must have a doctorate in accounting or dissertation in process with 
expectation of completion of degree by December 31, 2006. Professional certification and expe- 
rience are desirable. Miami University has a national reputation for quality teaching. Both the 
undergraduate and graduate programs are AACSB-accredited, Salary and benefits are competitive. 
Information about the faculty and curriculum is available at: http:// www.sba.muohio.edu. Please 
submit your resume and letters from three references to: Dr. Thomas Porcano, Department of 
Accountancy, Farmer School of Business, Miami University, Oxford, Ohio 45056; or Email: 
porcantm ? muohio.edu. Application screening for interviews will begin immediately. Miami Uni- 
versity is an EEO employer. Women and minorities are encouraged to apply. 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO, Rady School of Management (http:// 
management.ucsd.edu/), invites applications for Assistant, Associate, and Full Professor positions 
in accounting. The positions are expected to have a start date of July 1, 2006. Preference will be 
given to experienced applicants who have distinguished scholarly records, have demonstrated 
teaching expertise with graduate students and executives, and are good institution builders. All 
applicants must have a Ph.D. Salary and appointment levels are dependent on experience and 
based on University of California pay scales. Please email a detailed curriculum vitae, indicating 
research interests and types of courses taught to: radyaccounting @ucsd.edu. Please reference Job 
Code: ARACCT and state the level of position you are applying in the subject line of your email. 
Review of applications will begin on October 1, 2005 and continue until positions are filled. 
UCSD is an Affirmative Action/Equal Opportunity Employer with a strong institutional com- 
mitment to the achievement of excellence through diversity among its faculty and staff. 


COLUMBIA UNIVERSITY, Business School seeks applications for faculty positions in Account- 
ing. Rank is open. Candidate with an interest in Financial Accounting research will be preferred. 
We are looking for an outstanding person whose qualifications include a doctoral degree (or close 
to completion) and evidence of a strong commitment to both teaching and research. We offer a 
highly supportive research environment and easy interaction with faculty in other disciplines. 
Salary and benefits are competitive. Please send resume, an unpublished research paper and let- 
ter(s) of recommendation to: Professor Nahum Melumad, Columbia University Business School, 
610 Uris Hall, 3022 Broadway, New York, NY 10027. An Equal Opportunity/ Affirmative Action 
employer. Women and minorities are especially encouraged to apply. Deadline: January 31, 2006. 


MIDDLE TENNESSEE STATE UNIVERSITY, Murfreesboro, Department of Accounting, invites 
applications for two tenure-track faculty positions at the assistant/associate professor rank (po- 
sition numbers 110190 and 110080), beginning August 2006. Candidates should possess an earned 
doctorate in accounting (ABD considered if close to completion). Applicants should have a strong 
commitment to excellence in teaching, research and publication, and service. Women and minor- 
ities are encouraged to apply. Department offers an undergraduate degree in accounting, an M.S. 
degree in Accounting/Information Systems, and supports the accounting concentration in the 
M.B.A. program. Department earned separate AACSB accreditation in 2004. Review of formal 
applications will begin October 25, and continue until filled. Submit application letter, resume, 
transcripts, and contact information for three professional references to: Dr. G. Robert Smith, Jr., 
Search Committee Chair, MTSU Box 50, Murfreesboro, TN 37132. An EO/ AA/ AOA/Employer. 


BAYLOR UNIVERSITY, Department of Accounting and Business Law, invites applications for 
a tenure-track position at the Assistant or Associate Professor level for Fall 2006 in taxation. A 
Ph.D. (or ABD) in accounting is required; professional certification is preferred. Applicants must 
demonstrate research and teaching excellence. Applications, including curriculum vitae, three 
letters of reference, working paper or defended dissertation proposal, and evidence of an active 
Christian faith commitment should be sent to: Dr. Charles E. Davis, Department of Accounting 
and Business Law, Baylor University, One Bear Place #98002, Waco, TX 76798-8002; Email 
Charles. Davis ? baylor.edu. Applications will be reviewed beginning November 1, 2005 and will 
be accepted until the positions are filled. Baylor University is a Baptist university affiliated with 
the Baptist General Convention of Texas. As an Affirmative Action/Equal Employment Oppor- 
tunity Employer, Baylor University encourages minorities, women, veterans, and persons with 
disabilities to apply. 


The Accounting Review, October 2005 


468 UNIVERSITY OF NEW MEXICO, Robert O. Anderson Schools of Management Accounting 
Department, is seeking a tenure-track Assistant/ Associate Professor beginning August 2006, sub- 
ject to budget considerations. Minimum Requirements: Ph.D. Business/ Management; Accounting 
concentration. Will consider candidates close to completing doctorate. Must be prepared to teach 
undergraduate and graduate levels. Preferences: Evidence of ongoing research or potential to 
develop program; compatibility with current department research; strong teaching credentials. All 
areas of accounting will be considered but preference is given to expertise in Auditing/ Assurance 
Services with professional certification. Best consideration date 11/01/2005, applications ac- 
cepted until filled. Send hard copies of signed application letter, curriculum vitae, one published 
work or working paper sample and/or dissertation proposal, teaching evaluations, names of three 
references to: Accounting Search Coordinator, The Robert O. Anderson Schools of Management, 
MSC 05 3090, One University of New Mexico, Albuquerque, NM 87131. View full posting at: 
http: //www.mgt.unm.edu (About ASM), or http: //www.unm.edu/ —-oeounm/facpost.html. 


469 NORTHEASTERN UNIVERSITY, The College of Business Administration, is seeking applica- 
tions for the Joseph M. Golemme Research Professorship in Accounting. The Professorship is a 
tenured faculty position with a five year renewable appointment. Applicants—at the Associate or 
Full level—are expected to be actively engaged in research and publication and to provide research 
leadership. Additionally, applicants will be expected to teach in the Graduate School of Profes- 
sional Accounting and in other degree programs in the College. Teaching will be at a reduced 
level. Candidates must have a doctoral degree and the highest level of accomplishment or promise 
in both scholarly research and graduate teaching. Please send applications with a current resume 
to: Marjorie Platt, Accounting Group Coordinator, College of Business Administration, North- 
eastern University, 404 Hayden Hall, 360 Huntington Avenue, Boston, MA 02115. Northeastern 
University is an Equal Opportunity/ Affirmative Action, Title IX University. Women and minor- 
ities are encouraged to apply. 


470 NORTHEASTERN UNIVERSITY anticipates openings for two tenure-track positions effective 
September 2006 at the Assistant or Associate Professor rank in Accounting. Candidates must 
possess the doctoral degree and have a strong commitment to excellence in teaching and scholarly 
research. Candidates with an established publication record, teaching experience in financial, 
managerial or auditing, and some business background are preferred. Salaries are competitive and 
negotiable. Faculty are actively encouraged to engage in research and publishing activities. Sup- 
port is available in terms of summer funding, release time from teaching, graduate assistants, and 
travel. Teaching is at the undergraduate and graduate levels, with graduate teaching in the M.B.A., 
M.S./M.B.A., and M.S.A. and M.S. Tax programs. Send resumes to: Dr. Marjorie Platt, Account- 
ing Group, 404 Hayden Hall, Northeastern University, Boston, MA 02115: Phone: (617) 373- 
4647; Email: m.platt@neu.edu. Northeastern University is an Affirmative Action/Equal 
Opportunity /Title IX Employer. Minorities, women, or persons with disabilities are encouraged 


to apply. 


471 YOUNGSTOWN STATE UNIVERSITY invites applications for a tenure-track position as Assis- 
tant or Associate Professor. A Ph.D. in accounting from an AACSB-accredited institution is 
required, teaching experience and publications are preferred. The successful candidate will teach 
at the undergraduate and graduate levels, pursue an active scholarly agenda resulting in 
publications, and provide service to the department, college, university, and business community. 
Experience in teaching accounting information system courses is preferred. The position carries 
reassignment time for research, an attractive benefits package, competitive salary, summer teaching 
opportunities, and a generous travel budget for conference presentations. The appointment begins 
August 21, 2006. Review of applications will begin December 5, 2005. Send letter of interest, 
curriculum vitae, official transcript documenting academic qualifications, and names, addresses, 
telephone numbers and email addresses of three references to: Dr. Pete Woodlock, Chairperson, 
Department of Accounting and& Finance, Youngstown State University, One University Plaza, 
Youngstown, OH 44555-0001; Phone: 330-941-1873; Email: pdwoodlock@ysu.edu. YSU is an 
Affirmative Action/Equal Opportunity Employer. 
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CENTRAL WASHINGTON UNIVERSITY, The Des Moines Center of the College of Business, 
seeks applicants with Ph.D. or ABD for a tenure-track position in the Department of Accounting. 
The teaching load may include upper-division courses in managerial and financial accounting, 
information systems. For further details, see the complete position announcement on the CWU 
website at: http: // www.cwu.edu/ —hr/jobs/faculty.htm. AA/EOE/Title IX Institution. 


CENTRAL WASHINGTON UNIVERSITY, College of Business, seeks applicants with Ph.D. or 
ABD for a tenure-track position in the Department of Accounting in Ellensburg, WA. The teaching 
load may include courses in the MPA Program and upper-division courses in managerial, financial 
accounting and auditing. Separate summer school contracts are available depending on enroll- 
ments. For further details, see the complete position announcement on the CWU website at: http: 
/[www.cwu.edu/ —hr/jobs/faculty.htm. AA/EOE/Title IX Institution. 


UNIVERSITY OF COLORADO AT BOULDER, the Leeds School of Business, in anticipation 
of approval, invites applications and nominations for the endowed Tisone Chair of Accounting at 
the rank of Associate or Full Professor. Candidates must have an outstanding record of scholarly 
research and publication; a record of teaching excellence, and promise of future exceptional 
contributions. Job duties include mentoring doctoral students and junior faculty, leading and con- 
ducting high impact accounting research, teaching at undergraduate and graduate levels, and 
academic and professional service. For more information visit: http://leeds.colorado.edu/about/ 
interior.aspx?id—525,948,1223,1862. We will begin reviewing applications immediately and will 
continue until the position is filled. Interested persons should send a current curriculum vitae, the 
names and addresses of at least three academic references, evidence of excellence in research 
and teaching, and representative publications or working papers to: Email: Connie.Blazon@ 
colorado.edu; or Connie Blazon, Professor Frank H. Selto Chair, Accounting and Business Law 
Division, Leeds School of Business, University of Colorado at Boulder, 419 UCB, Boulder, CO 
80309-0419. The University of Colorado, Boulder is committed to diversity and equality in ed- 
ucation and employment. 


CALIFORNIA STATE UNIVERSITY, LONG BEACH invites applicants for a tenure-track ac- 
counting faculty position, Assistant/ Associate Professor for Fall 2006. Applicants must hold a 
Ph.D. or a D.B.A. degree with a major in Accounting and have demonstrated potential for ex- 
cellence in teaching, research, curriculum development, and service contributions. Professional 
certification is desirable. Compensation will be competitive and be commensurate with the can- 
didate's qualifications and experience. Applicant screening will begin November 3, 2005 and will 
continue until the position is filled. Please send a letter of application and curriculum vitae to: 
Dr. Steven A. Fisher, Chair, Department of Accountancy California State University, Long Beach, 
1250 Bellflower Boulevard, Long Beach, CA 90840-8504. CSULB is an urban university in the 
California State University System. It is located three miles from the ocean in the city of Long 
Beach. CSULB is an Affirmative Action/Equal Opportunity Employer and has a strong commit- 
ment to the principle of diversity. 


UNIVERSITY OF NORTH ALABAMA invites applications for Endowed Chair in Accounting 
at Associate/Full Professor rank beginning Fall 2006. Requirements include earned doctorate in 
accounting or closely related field, strong scholarly research record, commitment to teaching, and 
an active research agenda. Candidates from all accounting disciplines may apply. Teaching and 
research interests in two areas from Auditing, Financial, Tax, or Accounting Information Systems 
are preferable, especially Auditing. Professional certification and accounting experience are pref- 
erable. Responsibilities include undergraduate and graduate teaching, scholarly research, and uni- 
versity service. Application review will begin immediately and continue until position is filled. 
Submit application letter, detailed curriculum vitae, unofficial copies of graduate and undergrad- 
uate transcripts, and contact information for three references to: Director of Human Resources 
and Affirmative Action, University of North Alabama, UNA Box 5043, Florence, AL 35632-0001. 
UNA is an Equal Opportunity Employer committed to achieving excellence and strength through 
diversity. 
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477] DUKE UNIVERSITY, Fuqua School of Business, is seeking to hire accounting faculty at both 
the junior and the senior levels. Hiring decisions will be based on the candidate's ability to 
contribute to the research and teaching missions of the Fuqua School of Business. Doctoral 
students interested in being considered for an accounting faculty position at Duke should send a 
current resume, a paper or thesis proposal, and the names of references to: Professor Jennifer 
Francis, Fuqua School of Business, Box 90120, Duke University, Durham, NC 27708. Such 
materials should be sent by the middle of January 2006. Candidates for mid-career and senior 
appointments in accounting should have significant research and teaching records. Persons who 
are interested in being considered for a mid-career or senior appointment in accounting should 
send their materials to the above address as soon as possible. For more information, see our 
recruiting website at: http: //faculty.fuqua.duke.edu/recruiting. The Fuqua School of Business is 
committed to fostering a diverse educational environment and encourages applications from mem- 
bers of groups under-represented in academia. Duke University is an Equal Opportunity/ Affir- 
mative Áction Employer. 


478 | UNIVERSITY OF OREGON, Lundquist College of Business, seeks to fill one tenure-track As- 
‘sistant or Associate Professor position in Accounting, subject to funding availability, effective 
September 2006. Duties: publishing economics-based research in top academic journals, teaching 
undergraduate and graduate accounting courses, and supervising Ph.D. students. Appointment with 
tenure requires formal review. Requires a commitment to working effectively with students, fac- 
ulty, and staff from diverse backgrounds. Requirements: Completed Ph.D., demonstrated superior 
teaching competence, record of scholarly publications in TAR, JAR, JAE, and/or CAR. Salary 
competitive. Application review begins October 1, 2005; continues until position filled. Appli- 
cation: Send letter of interest, curriculum vitae, copies of research papers, evidence of teaching 
performance, and three letters of reference to: Dr. David A. Guenther, Scharpf Professor of Ac- 
counting, Lundquist College of Business, University of Oregon, Eugene, OR 97403-1208. Fax: 
541/346-3341. The: University of Oregon is an AA/EO/ADA institution committed to cultural 
diversity. 


479 UNIVERSITY OF OREGON, Lundquist College of Business, seeks to fill one tenure-track As- 
sistant Professor position in Accounting, subject to funding availability, effective September 2006. 
Duties: publishing economics-based research in top academic journals, teaching undergraduate 
and graduate accounting courses, and supervising Ph.D. students. Requires a commitment to 
working effectively with students, faculty, and staff from diverse backgrounds. Requirements: 
Completed or nearly completed Ph.D. plus evidence of potential for teaching and research ex- 
cellence. Salary competitive. Application review begins January 16, 2006; continues until position 
filled. Application: Send letter of interest, curriculum vitae, copies of research papers, evidence 
of teaching performance, and three letters of reference to: Dr. David A. Guenther, Scharpf Pro- 
fessor of Accounting, Lundquist College of Business, University of Oregon, Eugene, OR 97403- 
1208. Fax: 541/346-3341. The University of Oregon is an AA/EO/ADA institution committed 
to cultural diversity. 


480 ILLINOIS STATE UNIVERSITY, Normal/Bloomington, Department of Accounting, invites ap- 
plications for a full-time, tenure-track Assistant or Associate Professor position in the Department 
of Accounting, preferably to begin August 16, 2006, contingent on budgetary approval and ap- 
propriate funding. Qualifications: Ph.D. or D.B.A. in Accounting required, with a strong com- 
mitment to quality teaching. service and research. ABDs will be considered if substantial progress 
has been made on the dissertation. Teaching area is open but preference will be given to applicants 
with primary or secondary interest in financial and/or international accounting. To assure full 
consideration, please send a letter of application and evidence of qualifications by November 1, 
2005 to: Gerald McKean, Interim Chairperson, Department of Accounting, Campus Box 5520, 
Illinois State University, Normal, IL 61790-5520; Email gwmckea G'ilstu.edu. Illinois State is an 
Equal Opportunity / Affirmative Action university encouraging diversity. 
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MISSISSIPPI STATE UNIVERSITY, College of Business and Industry, School of Accountancy, 
invites applications for an experienced Assistant or Associate Professor of Accounting, for a 
tenure-track position beginning Fall 2006. A primary responsibility is to assist with leadership/ 
involvement with the School's doctoral program. Teaching responsibilities include undergraduate 
and graduate courses in financial accounting. The position requires an accounting doctorate de- 
gree; demonstrated excellence in teaching; publication record in nationally refereed journals; and 
experience in working with doctoral students. In addition, the candidate is expected to participate 
in certain professional accounting activities and advise students. Professional certification and 
accounting experience are highly desirable. Salary is competitive and a named professorship (not 
endowed) may be available for candidate with outstanding credentials. Send letter of interest, 
current curriculum vitae, and names (including contact information) of three references to: Chair, 
Search Committee, School of Accountancy, Drawer EF, Mississippi State, MS 39762. Application 
will remain open until a suitable candidate is found. MSU is an AA/EEO Employer. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Sloan School of Management Accounting 
Group, seeks new faculty at all levels (Assistant, Associate, and Full Professor) for the academic 
year beginning July 1, 2006. Applicants will be evaluated on their potential for and record of 
excellence in research and teaching. Applicants should submit a brief cover letter, an up-to-date 
curriculum vitae, letter(s) of reference, and evidence of research including publications, working 
papers, or a dissertation proposal to: Professor Paul Asquith, Chair, Accounting Search Commit- 
tee, MIT Sloan School of Management, 50 Memorial Drive, E52-325, Cambridge, MA 02142- 
1347. The application deadline is January 15, 2006, but complete applications will be considered 
before the deadline. MIT is an Equal Opportunity Employer committed to building a culturally 
diverse and pluralistic intellectual community, and strongly encourages applications from women, 
minorities, and other historically underrepresented groups. Information about the Sloan School of 
Management can be found at: http:// mitsloan.mit.edu/. 


ARKANSAS STATE UNIVERSITY invites applicants for tenure-track Assistant/ Associate Pro- 
fessor of Accounting beginning August, 2006. Preferred candidates will have a Ph.D./D.B.A. in 
Accounting from an AACSB-accredited school. Professional certification and experience also 
desirable. ABD near completion also considered. Candidate must possess a commitment to re- 
search and service compatible with our mission. Desired specialties include Auditing and AIS. 
Send letter of application, current curriculum vitae, transcripts and names of three references to: 
Dr. Paulette Ratliff, Search Committee Chair, Department of Accounting and Law, PO Box 550, 
Arkansas State University, State University, AR 72467. Arkansas State University is an Equal 
Opportunity / Affirmative Action Employer and actively seeks the candidacy of minorities, women 
and persons with disabilities. 


BUCHANAN INGERSOLL PC is offering an opportunity to join a team to develop and edit a 
new series of publications on accounting and auditing subjects. The position involves various 
editorial activities and responsibilities that include acquiring, developing, and evaluating manu- 
scripts, interacting with authors and reviewers, and developing new topics for manuscripts. Re- 
quirements include an earned doctorate in accounting or a related field, knowledge of financial 
accounting, managerial accounting, and auditing, and excellent computer skills, writing skills, and 
oral communication skills. Professional certification, experience in public accounting or industry, 
and experience in editing are preferred. The editorial offices are located in Washington, D.C. 
Salary and benefits are competitive. Email a resume and cover letter to: mooreda@bipc.com. 
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485 WICHITA STATE UNIVERSITY invites applications for a tenure-eligible Assistant or Associate 
Professor. Required: Ph.D. or D.B.A. in Accounting (ABD considered) for Assistant Professor; 
Ph.D. or D.B.A. in Accounting and significant research record for Associate Professor; teaching 
and research interests in accounting; commitment to quality teaching and research; commitment 
to interact with the professional community; and demonstrable commitment to diversity. Desirable: 
professional accounting experience; professional certification; teaching and research interests in 
accounting information systems, consistent with our needs. This nine-month appointment begins 
August 2006. To ensure full consideration, submit applications by October 28, 2005. The position 
remains open until filled. Salary is competitive (position is contingent upon funding). Send a 
curriculum vitae and names of three professional references to: Jeff Bryant, School of Account- 
ancy, Wichita State University, 1845 Fairmount, Wichita, KS 67260-0087; Email: jeffrey. 
bryant@wichita.edu; Phone: 316-978-6261. Wichita State University is an Equal Opportunity/ 
Affirmative Action Employer. 


486 | UNIVERSITY OF LOUISIANA AT LAFAYETTE invites applications for Assistant/ Associate 
Professor of Accounting effective August 2005. The successful candidate for the tenure-track 
position must have an earned doctorate or expected completion date no later than one year from 
appointment as well as an established record or demonstrated potential for excellence in teaching 
and research. Industry experience is welcome. A commitment to conducting peer-reviewed pub- 
lished research and related scholarly endeavors is essential. The University of Louisiana at La- 
fayette, one of eight publicly supported institutions governed by the Board of Supervisors for the 
University of Louisiana system, has ten degree-granting units. The B. I. Moody III College of 
Business Administration is accredited by the AACSB International. Candidates should send a : 
letter of application and curriculum vitae to: Department Head, Department of Accounting, The 
University of Louisiana at Lafayette, PO Box 43450, Lafayette, LA 70504. The University of 
Louisiana at Lafayette is an Equal Opportunity/ Affirmative Action Employer. 


487 NAVAL POSTGRADUATE SCHOOL, The Graduate School of Business and Public Policy 
(AACSB- and NASPAA-accredited), seeks all ranks of tenure-track faculty in Accounting and 
Finance. Applicants must possess good research skills, a doctoral degree in accounting or finance 
(or close to completion), and evidence of strong commitment to M.B.A. teaching. Applications 
by email strongly preferred; please send cover letter, current resume, and three letters of recom- 
mendation or contact information for references to: busapp@nps.edu. Applicants should submit 
evidence of teaching abilities and scholarship. Attachments should be in PDF or Word (no zipped 
files please). Applications may also be sent by mail to: Professor Ira Lewis, Associate Dean for 
Faculty Affairs, Graduate School of Business and Public Policy, Mail Code GB/LE, Naval Post- 
graduate School, Room 231, 555 Dyer Road, Monterey, CA 93943-5197. For more information, 
see: http: //www.nps.edu. NPS is an Equal Opportunity / Affirmative Action employer. 


488 PEPPERDINE UNIVERSITY, The Graziadio School of Business and Management, seeks an 
experienced Assistant or Ássociate Professor in Accounting starting Fall 2006. We value teaching 
excellence, a solid research record, and professional experience. Contact: Dr. Richard Powell, 
Graziadio School of Business, Pepperdine University, 24255 Pacific Coast Highway, Malibu, CA 
90263; Phone: (310) 506-4874; Email: rpowell@pepperdine.edu. Pepperdine University is an 
Equal Opportunity Employer and does not unlawfully discriminate on the basis of any status or 
condition protected by applicable federal or state Jaw. Religiously affiliated with the Churches of 
Christ, it is the purpose of Pepperdine to pursue the very highest employment and academic 
standards within a context which celebrates and extends the spiritual and ethical ideals of the 
Christian faith. While students, faculty, staff and members of the Board of Regents represent 
many religious backgrounds, Pepperdine reserves the right to seek, hire, and promote persons 
who support the goals and mission of the institution. 
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UNIVERSITY OF ILLINOIS, The Department of Accountancy, is recruiting faculty for full-time 
appointments at all ranks. Candidates at advanced ranks must possess a doctoral degree, and 
candidates for Assistant Professor positions must possess or be near completion of a doctoral 
degree. Applicants for senior positions should have a strong research record and the ability to 
participate in doctoral education and curriculum development at the undergraduate and graduate 
levels. In addition, non-tenure-track Lecturer and Visiting positions are available. Applicants 
should submit a resume that lists research publications and courses taught. Compensation is 
competitive and will be commensurate with the appointment level and applicant's record. To 
ensure full consideration, applications must be received by November 1, 2005. Applications re- 
ceived thereafter will receive full consideration if there are positions still available. Positions may 
remain open until filled. Proposed starting date is May 16, 2006 or as soon as possible thereafter. 
Correspondence and resumes should be sent to: Recruiting Chair, Department of Accountancy, 
360 Wohlers Hall, College of Business, University of Illinois, 1206 S. Sixth Street, Champaign, 
IL 61820. The University of Illinois is an Affirmative Action/Equal Opportunity Employer. 


GEORGE MASON UNIVERSITY, School of Management, invites applications and nominations 
for Accounting faculty tenure-line positions at all ranks. Special consideration will be given to 
candidates with teaching and research interests in Accounting Information Systems, Auditing, 
Corporate Governance, and Managerial Accounting. Successful candidates will have a Ph.D. and 
a strong commitment to excellence in teaching and scholarly research. Located in Fairfax, Virginia 
just outside Washington, D.C., the School of Management and Accounting Program are accredited 
by AACSB International. The School of Management offers undergraduate degrees in business, 
including accounting, and the M.B.A., E.M.B.A., Technology Management and Bioscience Man- 
agement degrees at the graduate level. Information about the School of Management is at: 
www.som.gmu.edu. Applicants must apply online at: http://jobs.gmu.edu/applicants/ Cen- 
tral?quickFind=68655. Also, please email your letter of interest and curriculum vitae to: Dr. 
Gopal Krishnan: gkrishnl1 9 gmu.edu. George Mason University is an Equal Opportunity/ Affir- 
mative Action Employer. 


CONCORDIA COLLEGE, The Department of Business, Accounting, and Economics, in Moor- 
head, Minnesota, has a vacancy in its accounting faculty. We seek a doctorate in accounting for 
this tenure-eligible, open-rank position. We will consider ABD close to completion. The position 
starts August 2006. The Department offers majors in accounting, economics, finance, manage- 
ment, marketing, healthcare management, international business, and business education. The 
accounting program produces 20-25 majors per year. Our graduates perform at the top on the 
Minnesota CPA examination. We have an excellent placement record. We seek a colleague with 
bigh academic and professional standards to teach intermediate accounting and accounting infor- 
mation systems. The normal teaching load is three courses and two preparations per semester. 
Research leading to publication is expected. Please submit a letter of application, curriculum 
vitae, and three references to: Scot A. Stradley, Ph.D., Chair and Professor, Department of Busi- 
ness, Concordia College, Moorhead, MN 56562. Email: stradley 9 cord.edu. 


WASHINGTON UNIVERSITY, Olin School of Business, is seeking faculty in accounting at all 
levels beginning in August 2006. Candidates for Associate or Full Professor should have an 
established record of quality research, while candidates for Assistant Professor should be prom- 
ising research scholars. Successful candidates will be expected to publish high-quality research 
and teach effectively in the school's Bachelor's, Master's, and/or Ph.D. programs. Candidates 
should hold a doctorate degree or be close to completion. Salary, teaching load, and faculty support 
are highly competitive. Applicants should send a cover letter, curriculum vitae, and a copy of the 
dissertation proposal or completed dissertation, or in the case of more established scholars, several 
samples of the applicant's scholarship. Applications should be sent to: Dean Mahendra R. Gupta, 
Olin School of Business, Campus Box 1133, Washington University, One Brookings Drive, St. 
Louis, MO 63130-4899. Early applications receive fullest consideration. Washington University 
is an Equal Opportunity / Affirmative Action Employer and welcomes applications from women 
and minorities. 
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493 WESTERN WASHINGTON UNIVERSITY invites applications for tenure track, Assistant or 
Associate Professor positions in financial accounting and/or information systems beginning Fall 
2006. A doctoral degree in accounting is required by appointment date. Preference may be given 
to candidates with experience in teaching accounting theory with a writing component and/or 
advanced accounting. Professional certification preferred. Duties include teaching undergraduate 
and graduate courses, university service, and scholarly publication. View announcement, including 
complete list of qualifications at: http://www.acadweb.wwu.edu/hr/Jobs/faculty.asp. Overlook- 
ing Puget Sound, Western has 12,000 students and is situated between Seattle and Vancouver, 
B.C. Both the baccalaureate and M.B.A. programs are AACSB-accredited. Please send letter of 
application, curriculum vitae, transcripts, evidence of teaching effectiveness, and names of three 
references to: Professor Julie A. Lockhart, Chair, Department of Accounting, Western Washing- 
ton University, Bellingham, WA 98225-9071; Phone: (360) 650-3202; Email: Julie.Lockhart @ 
wwu.edu. Application Priority Review: 11/10/05. AA/EOE. 


494 UNIVERSITY OF PENNSYLVANIA invites applications for positions available July 2006 in 
Financial, Managerial, and Tax Accounting at all academic ranks. A Ph.D. and demonstrated 
ability or potential for high-quality teaching and research are required. Interested persons should 
send a curriculum vitae including education, professional experience, publications, personal data, 
and, if applicable, a dissertation proposal and abstract to: Professor John Core, Accounting De- 
partment, University of Pennsylvania, Suite 1300 Steinberg-Dietrich Hall, Philadelphia, PA 19104- 
6365. The deadline for applications is January 15, 2006. The University of Pennsylvania is an 
Equal Opportunity Employer. Minorities/females/individuals with disabilities/ veterans encour- 
aged to apply. 


495 UNIVERSITY OF FLORIDA, Warrington College of Business, invites applications for Director 
of the Fisher School of Accounting. The Director is also an Associate Dean within the College. 
Required qualifications include a demonstrated record of scholarly output and effective, innovative 
teaching that merits a tenured appointment with the rank of Full Professor, and an earned doc- 
torate. The individual should also possess leadership and interpersonal skills necessary to work 
effectively within the School and the University itself as well as with external constituents. The 
application deadline is October 15, 2005. Review of applications will begin on that date and 
continue until the position is filled. To apply, send a cover letter and resume to: Professor Joel 
S. Demski, Fisher School of Accounting, University of Florida, PO Box 117166, Gainesville, FL 
32611-7166. The University of Florida is an Equal Opportunity/ Affirmative Action Employer. 
The selection process will be conducted under the provisions of Florida's Government in the 
Sunshine and Public Records law. 


496 MICHIGAN STATE UNIVERSITY, Eli Broad College of Business, Accounting and Information 
Systems, East Lansing, MI, invites applications for at least one tenure-track faculty position 
beginning August 2006. The primary need is for experienced faculty in financial reporting or 
auditing; beginning Assistant Professor applicants and applicants in other areas also are welcome. 
All candidates must have a Ph.D. and promise for highest level accomplishments in scholarly 
research and teaching. Significant research and teaching records are required for Associate / Full 
positions. Rank/salary will be commensurate with qualifications. Send application letter, curric- 
ulum vitae, representative working papers/publications, teaching evaluations (when applicable) 
and names or letters of references to: Recruiting Coordinator, Accounting and Information Sys- 
tems, N270 Business College Complex, Michigan State University, East Lansing, MI 48824. 
Review of applications begins October 1st, 2005, and continues until positions are filled. MSU 
is an Affirmative Action/Equal Opportunity Institution. Handicappers have the right to request 
and receive reasonable accommodation. 
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MICHIGAN STATE UNIVERSITY, Department of Accounting and Information Systems, invites 
applications for an Academic Teaching Specialist beginning August 2006. This is a one-year, 
fixed-term, academic year appointment, which is renewable subject to performance and staffing 
needs. Candidates must have either a Ph.D. or Master's in accounting with professional certifi- 
cation. Compensation will be commensurate with qualifications. The candidate should have sub- 
stantial teaching experience and will teach five or six undergraduate, M.S. and/or M.B.A. courses 
in financial reporting per academic year. An ability to teach other accounting subjects is desired. 
Send application letter, curriculum vitae, names of references, and teaching evaluations for con- 
sideration to: Recruiting Coordinator, Accounting and Information Systems, N270 Business Col- 
lege Complex, Michigan State University, East Lansing, MI 48824. Review of applications begins 
December 1st, 2005 and continues until position is filled. MSU is an Affirmative Action/Equal 
Opportunity Institution. Handicappers have the right to request and receive reasonable 
accommodation. 


UNIVERSITY OF NORTHERN BRITISH COLUMBIA, School of Business, invites applications 
for a tenure-track position in Accounting commencing July 1, 2006, subject to budgetary approval. 
Rank is open. Successful candidates will possess a Ph.D. (or be near completion); show evidence 
of strong research productivity or potential commensurate with appointment rank; and have dem- 
onstrated the capability for effective teaching. Salaries are attractive. The closing date for appli- 
cations is November 1, 2005; however, applications will be accepted until the position is filled. 
Located in north-central B.C., Prince George is a city with broad cultural, educational, and rec- 
reational amenities. Prince George is a friendly community offering a wide range of new housing 
at very reasonable costs. The region also offers exceptional skiing, canoeing and kayaking, fly- 
fishing, hiking, and mountain biking. The lakes, forests. and mountains of northern and central 
British Columbia offer an unparalleled natural environment in which to live and work. Email: 
bellis@unbc.ca (Dr. Robert Ellis) For more information, visit the following websites: 
http: // www.unbc.ca/, http:// www.unbc.ca/, http: // www.unbc.ca/ whyunbc/north/, http://www. 
unbc.ca/ whyunbc/north/, http: // www.mls.ca/map.aspx?AreaID=6297. 


OKLAHOMA STATE UNIVERSITY, School of Accounting, invites applications for a position 
opening at the Assistant or Associate Professor level. Applicants at the Associate level should 
possess a distinguished and on-going record of scholarship. All areas of research emphasis will 
be considered. Applicants must have a commitment to instructional excellence. This position also 
carries with it an expectation of significant interaction and cooperation with the College of Ag- 
riculture and the Department of Agricultural Economics. This position is located on the Stillwater 
campus, but applicants could be called upon to occasionally teach on the OSU/Tulsa campus. 
Applicant screening will begin immediately and will continue until the position is filled. For full 
consideration please submit curriculum vitae by October 15, 2005. Letters of application accom- 
panied by a curriculum vitae should be sent to: Professor Don R. Hansen, Head, School of 
Accounting, Oklahoma State University, 401 Business, Stillwater, OK 74078; Phone: (405) 744- 
5123; Email osu-soa@okstate.edu. Oklahoma State University is an EEO/AA employer. 


UNIVERSITY OF ALABAMA, Huntsville invites applications for a tenure-track Assistant/As- 
sociate Professor of Accounting starting August 2006 or earlier. Teaching specialization open but 
preference given to Managerial, Cost, Governmental, or Tax Accounting. Candidates must hold 
Ph.D. in Accounting from an AACSB-accredited institution. Associate Professor requires estab- 
lished record of research and quality teaching at both graduate and undergraduate levels. Previous 
professional experience is desirable. The business school is AACSB-accredited. Nestled in the 
foothills of the Appalachian mountains, the population of the area is 350,000. The area has award- 
winning schools, excellent transportation, and numerous cultural and recreational opportunities. 
Send letter of interest, curriculum vitae, and names and addresses of three references to: Dr. Dorla 
Evans, Chair of Accounting Search Committee, College of Administrative Science, UAH, Hunts- 
ville, AL 35899. Reference position number 06/07-182 on all correspondence. Review of appli- 
cations begins immediately. The position will remain open until filled. UAH is an AA/EEO 
institution. 
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501 UNIVERSITY OF CALIFORNIA, LOS ANGELES, Anderson School of Management, invites 
applications for Faculty Positions in Accounting. Applications are invited for positions in Ac- 
counting at both the junior and senior levels beginning July 1, 2006. Applicants must have a 
Ph.D. or be a Ph.D. candidate and exhibit outstanding research capabilities. Curriculum vitae and 
working papers should be sent to: Professor Brett Trueman, UCLA Anderson School of Man- 
agement, Box 951481, UCLA, Los Angeles, CA 90095-1481. Under Federal law, the University 
of California may employ only individuals who are legally authorized to work in the United States 
as established by providing documents specified in the Immigration Reform and Control Act of 
1986. UCLA is an Affirmative Action/Equal Opportunity Employer. 


502 MILLERSVILLE UNIVERSITY, Department of Business Administration seeks applicants for an 
Assistant/ Associate Professor. The position is full-time, tenure-track, beginning August, 2006. 
Major responsibility is to teach graduate and undergraduate courses in management information 
systems (MIS). Expectations include scholarship and professional activities in support of accred- 
itation efforts. Required: ABD in management information systems from an accredited business 
school (AACSB or ACBSP). Demonstrated ability to teach graduate and undergraduate courses 
in management information systems. All requirements for the Ph.D. must be completed by the 
time of reappointment to the third year. Successful interview and teaching demonstration are also 
required. Preferred: D.B.A. or Ph.D. in Business Administration with a major field in management 
information systems from an accredited business school (AACSB or ACBSP). Interest in e- 
commerce. Relevant experience and accomplishments in teaching, scholarship, and industry will 
influence appointment rank. Full consideration will be given to applications received by October 
15, 2005. Send letter of application addressing qualifications, current resume, copies of official 
transcripts, and three current letters of reference to: Search Committee/ AOMOS05, Department 
of Business Administration, Millersville University, PO Box 1002, Millersville, PA 17551-0302. 
An EO/AA Institution. 


503 MILLERSVILLE UNIVERSITY, Department of Business Administration, seeks applicants for a 
Assistant/ Associate Professor. The position is full-time, tenure track, beginning August, 2006. 
Major responsibility is to teach graduate and undergraduate courses in human resource manage- 
ment. Expectations include scholarship and professional activities in support of accreditation ef- 
forts. Required: ABD in human resource management from an accredited business school 
(AACSB or ACBSP). Demonstrated ability to teach graduate and undergraduate courses in human 
resource management. All requirements for the Ph.D. must be completed by the time of reap- 
pointment to the third year. Successful interview and teaching demonstration are also required. 
Preferred: A D.B.A. or Ph.D. in Business Administration with a major field in human resource 
management from an accredited business school (AACSB or ACBSP). Relevant experience and 
accomplishments in teaching, scholarship, and industry will influence appointment rank. Full 
consideration will be given to applications received by October 15, 2005. Send letter of application 
addressing qualifications, current resume, copies of official transcripts, and three current letters 
of reference to: Search Committee/ AA A0805, Department of Business Administration, Millers- 
ville University, PO Box 1002, Millersville, PA 17551-0302. An EO/AA Institution. 


504 CLAREMONT GRADUATE UNIVERSITY, The Peter F. Drucker and Masatoshi Ito Graduate 
School of Management at Claremont Graduate University, invites nominations and applications 
for a tenure-track position in Accounting beginning July 2006. Rank is open, however our pref- 
erence is to make an appointment at the level of Senior Assistant or Ássociate Professor. Appli- 
cants should be able to teach both financial and managerial accounting at the M.B.A., Executive 
M.B.A., and Ph.D. levels. A qualified candidate must have completed a doctoral degree and have 
a strong record of scholarship in a relevant subdiscipline. Executive-level management or con- 
sulting experience is desirable. Please direct nominations and applications, and inquiries to: Office 
of the Dean, Peter F. Drucker and Masatoshi Ito Graduate School of Management, 1021 North 
Dartmouth Avenue, Claremont, CA 91711; or email: Kathleen.bueno ? cgu.edu. 
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UNIVERSITY OF HONG KONG, School of Business, seeks applicants for an Associate/ Assis- 
tant Professor of Accounting. Applicants should have a Ph.D. degree in Accounting and must be 
able to teach Auditing, Financial, and/or Managerial accounting subjects at the undergraduate 
and graduate levels. In addition to being able to demonstrate excellence in teaching, the applicant 
should commit to high-quality scholarly research, publishable in top-tier academic journals. Pro- 
fessional qualification is also preferred. Candidates for the rank of Associate Professor should 
have a proven record of high-quality scholarship, teaching, and services. They should be expected 
to conduct an ongoing active research agenda and serve on committees within the University and 
external professional organizations. Position available: July 1, 2006 for three-year fixed term with 
the possibility of renewal. Salary: competitive. Contact: Interested candidates should send cur- 
riculum vitae, references, and research work sample to: Professor Amy Lau, email: pandatsu 
Gbusiness.hku.hk. Information about School of Business can be found at: http://www. 
business. hku.hk/. 


FITCH RATINGS’ Credit Policy Department is seeking an accounting professional to assume a 
senior-level position as Head of Accounting Research & Policy. Will be responsible for identifying 
critical accounting and financial reporting issues, across the breadth of industries and products 
rated by Fitch. Highly visible internally; will serve as critical resource on accounting issues that 
impact credit/ratings analysis. Minimum of 7—10 years relevant experience, a solid understanding 
of complex accounting issues, advanced accounting degree and CPA, and strong communication 
and interpersonal skills are required. Knowledge of credit analysis and formal credit training 
preferred. To apply, please visit: http://careers.peopleclick.com/Client40_ fitchratings/ BU1/ 
External. Pages/newcandidate.asp?Source- Other&JobID —439. Fitch Ratings complies with fed- 
eral, state, and local laws governing employment, and provides equal opportunity to all applicants 
and employees. All applications will be considered without regard to race, color, religion, gender, 
national origin, age, disability, marital or veteran status, sexual orientation, and other status pro- 
tected by applicable laws. 


TULANE UNIVERSITY, Freeman School of Business, New Orleans, LA, invites applications for 
at least one tenure-track accounting faculty position beginning July 1, 2006. The primary need is 
for an Assistant Professor in financial reporting, but we also welcome applicants in auditing, 
managerial accounting, or tax. In addition, we will consider applicants for tenured Associate or 
Full positions. All candidates must have a Ph.D. and promise for high-level accomplishments in 
research and teaching. Significant research and teaching records are required for Associate/Full 
positions. Rank/salary will be commensurate with qualifications. Send application letter, curric- 
ulum vitae, representative working papers/publications, teaching evaluations (when applicable) 
and names or letters of references to: Professor Deen Kemsley, Accounting Area Coordinator, 
A.B. Freeman School of Business, Goldring/Woldenberg Hall I, Suite 504, Tulane University, 
New Orleans, LA 70118-5669. Tulane University is an Affirmative Action/Equal Opportunity 
Institution. 


SOUTHERN ILLINOIS UNIVERSITY, Edwardsville invites applications for a tenure-track po- 
sition beginning in August 2006. A Ph.D. in Accounting is required, but ABDs nearing completion 
will be considered. Candidates must be qualified to teach financial accounting and must be com- 
mitted to excellence in teaching and scholarly research. SIUE School of Business programs are 
accredited by AACSB International in Business and Accounting at both the undergraduate and 
graduate levels. SIUE is located on a suburban campus of 2,700 acres approximately 25 minutes 
from downtown St. Louis, MO. Send curriculum vitae to Michael L. Costigan, Chair, Department 
of Accounting, Campus Box 1104, Southern Illinois University, Edwardsville, Edwardsville, IL 
62026-1104. Email: mcostig@siue.edu. SIUE is an Equal Opportunity/ Affirmative Action Em- 
ployer, and applications from women and minorities are especially encouraged. SIUE is a state 
university—benefits under state-sponsored plans will not be available to holders of F1 or J1 visas. 
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509 OREGON STATE UNIVERSITY, College of Business, invites applications for two full-time, nine- 
month, non-tenurable fixed-term Instructor of Accounting positions. Preferred applicants should 
have demonstrated teaching excellence at the undergraduate level. Primary teaching responsibil- 
ities are for introductory accounting courses and advanced financial accounting, auditing, and/or 
taxation courses to undergraduate accounting majors. Some experience with large section intro- 
ductory classes is desirable. A Ph.D. is preferred. Salary is dependent upon academic preparation 
and professional experience. Please send letter of interest, current curriculum vitae, recent teaching 
evaluations, summary information of courses taught, if applicable, evidence of scholarly work, if 
applicable, and the names and contact information of three professional references. Applications 
should be sent to: Dr. Roger Graham, College of Business, 200 Bexell Hall, Oregon State Uni- 
versity, Corvallis, Oregon 97331-2603; Phone: (541) 737-4028. Deadline December 15, 2005 or 
until filled. See full position announcement at: http://oregonstate.edu/jobs. 
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Faculty Position in Accounting and Information Assurance at 
the University of Maryland, College Park 


The Department of Accounting and Information Assurance, at the 
Robert H. Smith School of Business - University of Maryland, 
College Park, is seeking either an Associate Professor or Full 
Professor to strengthen the Department's existing focus on 
Information Assurance. Information assurance typically refers to 
protection of the confidentiality, integrity, and availability of 
information and information systems. A candidate should have a 
strong record in such relevant accounting research themes as 
earnings management, fraudulent financial reporting, 
confidentiality/privacy of sensitive business information, internal 
controls, auditor independence, ethics, internal auditing, costs and 
capital investments associated with information security, corporate 
governance, enterprise risk management, accountant's legal 
liability and securities regulation, and/or the design of accounting 
systems. This appointment will be accompanied by tenure. The 
applicant is expected to have a Ph.D. and to have demonstrated 
research excellence through publications in top academic journals, 
as well as an excellent record of teaching and service. 


The University of Maryland at College Park actively 
subscribes to a policy of equal employment opportunity, and will 
not discriminate against any employee or applicant because of 
race, age, sex, color, physical or meníal handicap, national origin, 
or political affiliation. Applications from all qualified individuals 
interested in the above noted position are encouraged to send a 
letter expressing their interest, and a copy of curriculum vitae, by 
December 31, 2005 to Dr. Oliver Kim at: okim@rhsmith.umd.edu, 
or at: Robert H. Smith School of Business, Van Munching Hall, 
University of Maryland, College Park, MD 20742-1815. 


d Guo Tai An Information Technology Co., Ltd. 


China Stock Market, Bond Market, Banking and Economic Databases for Research 


China GTA Company, a data Vendor (CSMAR database) of Wharton Research Data Service (WRDS) (please 
visit WRDS website for the details http://wrds.wharton.upenn.edu/), has been specialized at developing China 
stock market, bond market, banking and economic databases for international academic and industry researchers. All 
GTA's databases are designed to be compatible with international database standards and have been verified by more 
than 100 professors and experts. 





Since 2000, GTA has been serving over 3,000 international scholars and researchers from more than 150 highly reputable 
educational and professional institutions, such as MSCI-Barra, Merrill Lynch, Prudential, China Securities Regulatory 
Commission, Shanghai Stock Exchange, Yale University, New York University, Wharton School, University of 
Wisconsin — Madison, University of California at Irvin, University of Reading(UK), Universuty of Pittsburgh, the 
National University of Singapore, University of Waikato(NZ), Sydney University, University of Hong Kong, Chinese 
University of Hong Kong, Hong Kong University of Science and Technology, Tsinghua University, Peking University, 
Fudan University, Shanghai Jiaotong University, Xiamen University, Shanghai University of Finance and Economics, 
Xi’an Jiaotong University, and Nanjing University. For details, please visit www.chinagtait.com. 


CSMAR major research databases (GTA provides also contracted/customized research service) 





China Macro-economic China Stock Market 
China Macro-economic Database CSMAR China Stock Market Trading Database 
China Industrial Research Database China Stock Trade and Quote Research Database 
China Regional Economy Research Database CSMAR China Stock Market Financial 


Database—Annual/ Interim/ Quarterly Report 

China Analysts Forecasts Database 

China Initial Public Offering Research Database 
China Listed Corporate Governance Research 
Database | 

China Listed Companies' Merger & Acquisition, 
Asset Restructuring Research Database 

China Listed Company Shareholder Research 


China Fund Market 
China Fund Market Research Database 
China Close-end Fund Trade and Quote Research 
Database 
China Bond Market 
China Listed Bond Research Database 
China Bond Trade and Quote Research Database 


China Futures Market Database 
China Futures Research Database China Stock Market Information Disclosure System 
Hong Kong Securities Market China Stock Market Related Party Transaction 
` Hong Kong GEM Stock Market Trading Database Research Database 


Hong Kong GEM IPO Research Database 


China Financial & Economic Information System - Library Edition (CFEIS-LE) 


A specially designed information system to fulfill library users' demands. The system provides comprehensive and 
accurate financial and economic information, and research data on a one-stop research services platform. 


The system contains 5 main parts, which are CSMAR Series Database, Securities Information Summary, Financial 
Report System, Securities Market Ranking, Macroeconomic Index. 


China Securities Market Investment Yearbook 2005 


Edited by over 30 internationally famous experts and scholars, the Yearbook focuses on the most up to date and 
complete securities market data, fully records important information of over 1,300 China listed companies, 54 
closed-end funds and 116 open-end funds in 2004, and a historical review on the China securities market. For details: 


http://www.chinagtait.com/daquan/en/ 


For free sample databases, manuals, brochures, and more information, please contact us or visit our website: 


GTA Information Technology Co., Ltd. http:/Avww.chinagtaitcom http://www.gtarsc.com 
Shenzhen China: 86-755-83940235 (Tel) 86-755-83940070 (Fax) Hong Kong: 852-27812531(Tel) 852-27813773 (Fax) 


Email: data@chinagtait.com marketing@chinagtait.com 
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THE HONG KONG POLYTECHNIC UNIVERSITY 
SCHOOL OF ACCOUNTING AND FINANCE 
Professor / Associate Professor / Assistant Professor in Accounting (several posts) 


The Hong Kong Polytechnic University is the largest government-funded tertiary institution in the 
Hong Kong Special Administrative Region (HKSAR) in terms of student number. The School of 
Accounting and Finance has enjoyed the longest history in offering accounting education in the 
HKSAR. Currently it has a total of 96 full-time academic staff in the areas of accounting, finance, 
economics and law. The School has adequate resources to support a variety of research interests and 
activities. The University has designated the School an Area of Strategic Development (ASD), and 
awarded an ASD grant of HK$5M to support research projects on corporate governance. The 
School has maintained an excellent network with the Chinese mainland institutions for collaborative 
works. During the last three years, faculty members were successful in publishing their research 
papers in top-tier refereed journals, including The Accounting Review, Journal of Accounting and 
Economics, Contemporary Accounting Research, Journal of Finance, Journal of Financial 
Economics, Journal of Financial and Quantitative Analysis, and Accounting, Organizations and 
Society. 


The School of Accounting and Finance is now inviting applications for several positions at the levels 
of Professor, Associate Professor and Assistant Professor in all areas of accounting, including 
financial accounting, managerial accounting, auditing and accounting information systems. The 
positions are tenable from August/September 2006. 


Expected Duties 

The appointees will be required to (a) teach undergraduate and/or graduate courses (some evening 
teaching is expected); (b) conduct research that leads to publications in top-tier refereed journals; (c) 
supervise graduate student theses/dissertations; and (d) contribute to departmental activities and 
management. Those appointed at Professor/Associate Professor level will be expected to provide 
leadership in research, programme/curriculum development, etc. 


Qualifications and Experience 

Applicants should have (a) a PhD degree in a relevant discipline (those who are about to complete 
their PhD degrees and possess some teaching experience will also be considered); (b) a publication 
record or strong potential to publish in top-tier refereed journals; and (c) excellent communication 
skills (all classes and textbooks are in English; possession of Chinese language skills will be an 
advantage). Preference will be given to those with professional designations and practical 
experience in accounting. Candidates with excellent teaching and publication records will be 
considered for appointment at the level of Professor/Associate Professor. 


Remuneration and Conditions of Service 

Salary offered will be commensurate with qualifications and experience. Applicants should state 
their current and expected salary in the application. Initial appointments will be made on a 
fixed-term gratuity-bearing contract. Re-engagement thereafter is subject to mutual agreement. 
Remuneration package will be highly competitive. 


Application 

Please submit application form via email to hrstaff@polyu.edu.hk; by fax at (852) 2764 3374; or by 
mail to Human Resources Office, 13/F, Li Ka Shing Tower, The Hong Kong Polytechnic 
University, Hung Hom, Kowloon, Hong Kong. Application forms can be obtained via the above 
channels or downloaded from http://www.polyu.edu.hk/hro/job.htm. Recruitment will continue 
until the positions are filled. Details of the University's Personal Information Collection Statement 


for recruitment can be found at http://www.polyu.edu.hk/hro/jobpics.htm. 


University of Massachusetts Dartmouth 


Assistant Professor of Accounting 





The Chariton College of Business at the University of Massachusetts Dartmouth is seeking to fill a position at the 
Assistant Professor level to teach undergraduate and graduate courses in Accounting, effective September 1, 2006. 


Minimum requirements: Ph.D. or DBA in Accounting; the ability to teach at a variety of levels, be able to 
conduct scholarly research leading to publication in quality academic journals; and be willing to provide 
service to the university, school and profession. The Accounting/Finance Department prefers applicants whose 
main teaching and research interests are in managerial accounting and/or taxation though all specialties will be 
given careful consideration. 


University of Massachusetts Dartmouth is one of the 5 state-supported universities in the University of Massachusetts 
system. With close to 9,000 students, it offers a wide range of majors in the Colleges of Arts and Sciences, Business, 
Engineering, Visual and Performing Arts and Nursing. 

The Charlton College of Business (CCB) is accredited by AACSB International and offers undergraduate and MBA 
programs. The University of Massachusetts Dartmouth is located on the South Coast of Massachusetts convenient to 
the metropolitan areas of Boston and Providence and to Cape Cod. A new building opened in October 2004 providing 
well-appointed faculty offices and meeting rooms. All classrooms in the University have recently been significantly 
upgraded for technology. See www.umassd.edu/classroominitiative. For more information about the CCB see 
www.umassd.edu/charlton. 

Faculty will be at the American Accounting Association meeting in San Francisco and welcome the opportunity to 
talk to potential candidates about the position. Formal review of applications begins November 1, 2005 and continues 
until the position is filled. 

Send by email or regular mail a cover letter, vita, statement of teaching and'research interests to Accounting Search 
Committee, c/o Dean Eileen Peacock Charlton College of Business, University of Massachusetts Dartmouth, 
| 285 Old Westport Road, North Dartmouth, MA 02747 or epeacock@umassd.edu or the department chair, Ray 
Jackson at rjackson@umassd.edu. 


UMD is an AA/EEO Employer. 


Director Center for Financial Reporting in Global Markets 
LUBIN SCHOOL OF BUSINESS, NEW YORK CITY CAMPUS 


At Pace University, the foundation of our philosophy is "Opportunitas" ~ for students to discover their potential and 
opportunities for our professionals to achieve excellence. If you share our vision and values, we invite you to join us. 


The Accounting Department of the Lubin School of Business, Pace University, seeks an exceptional scholar to head the newly 
created Center for Financial Reporting in Global Markets. 


The Center, through its Director, will respond to the increasing need for clarity and knowledge in this area by acting asa 
catalyst for research and case study development on issues in financial reporting, by sponsoring seminars and an annual 
conference on emerging issues in the field, and by establishing partnerships with the academic and professional communities. 


Candidates must meet al] the requirements for appointment as a Full Professor and have a distinguished record of research 
in the field of accounting. This is a challenging position that will bring distinction te both the Director and the Accounting 
Department of the Lubin School of Business. 


The Lubin School of Business of Pace University is a recognized leader in business education and is committed to preparing 

professionals for successful careers in the global economy. The School enrolls 5,500 students, and offers an extensive array of 
undergraduate, graduate and post graduate programs and hosts a number of research and outreach Centers on campuses in 
New York City and Westchester County. The Lubin School of Business is fully accredited by the AACSB International. 


Salary and benefit package is competitive. Please submit curriculum vitae, 
representative publications, and three letters of reference to 

Pace University, Rudolph Jacob, Chair, Accounting Dept. 
One Pace Plaza, New York, NY 10038 


Visit us at www.pace.edu 


Pace University is an affirmative action/equal opportunity employer that values and 
encourages diversity In ita students, faculty and staff. "s 
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